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[Or¥FictaL Norice. | 
New England Association of Gas Engineers. 
—o 

The next semi-annual meeting and excursion of the members, with their 
ladies and friends, will be held on the 16th and 17th days of August, instant, 
according to the accompanying programme. 

The headquarters of the Association will be at the Bancroft House, New 
Bedford, Mass. 

Officers of gas companies, and gentlemen furnishing supplies and machin- 
ery to such companies, are hereby cordially invited to be present at the meet- 
ing and excursion without further invitation, 


AS SECOND CLASS MATTER. 


Those intending .to be present at said meeting are earnestly requested to 
notify the Secretary, on or before August 12th, of such intention, and 
whether they wish rooms engaged. 


PROGRAMME. 


Wednesday, August 16. 
8 a.m.—Leave Boston by Boston and Providence Railroad. 
8:15 a.m.—Leave Boston by Old Colony Railroad. 
10:30 a.m.—Arrive at New Bedford ; short walk to Bancroft House. 
11 a.m.—Business meeting. 
1 p.m.—Dinner. 
2 p.m.—Business meeting. 
4 Pp, 
L. 


M.—Visit gas works, ete. 
7 u.M.—Tea, 
Thursday, August 17. 

7:30 a.M.—Breakfast. 

8:30 a.m. —-Take steamer for Oak Bluffs, Martha’s Vineyard. 
10:30 a.m.—Arrive at Oak Bluffs. 
12 m.—Dinner at Sea View House, Oak Bluffs. 

1 p.M.—Take steamer for Gay Head and extended sail back to New Bed- 

ford, arriving at about 4 o’clock. 

4:30 p.m.—Train leaves for Boston by Old Colony Railroad. 

August 1, 1882, B. 
Secretary. 


GEO, NEAL, 
A. B. Suarer, 
H. A. Ayn, 
R. B. Taser, 
Geo. B. Neat, 
Committee of Arrangements. 





ELECTRIC LIGHTING ON OCEAN STEAMSHIPS. 
es 

There is probably no application of the electric light more advantageous, 
or more conducive to the security of those interested, than its adaptation to 
the uses of those immense steamers that are engaged in plying between this 
country and Europ>. When we consider the larze an] increasing number of 
our people who cross and re-cross the ocean every summer, the large num- 
ber of ships employed, and the immense size of some of them, safety be- 
comes a consideration of the first importance ; and it cannot be denied that 
the incandescent light has been so adapted to the requirements of the case 
as to give great relief from the danger which must ever attend the use of open 
lamps at sea. 

There is no steamship as yet which relies entirely upon the electric system 
of lighting ; but there are several that have introduced it to a greater or less 
extent, with a degree of success, so far as the lighting is concerned, that ren- 
ders it worthy of notice and commendation. 

The steamer Servia, of the Cunard line, is said to be the largest commer- 
cial steamer afloat, excepting the Great Eastern, being 530 feet in length, 52 
feet beam, 40 feet 9 inches deep, and having a measurement of 8,500 tons. 
She is propelled by engines of 10,500 horse power, while her screw is 23 feet 
6 inches in diameter. Thirty-nine boilers and furnaces, all told, supply the 
power for all purposes, and steam power is employed for every possible pur- 


pose, in order to reduce to the minimum the manual lahor required, A large 
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portion of the ship is lighted by Swan's incandescent electric lamps. In outer 
appearance they differ practically in no respect from the Edison or Maxim 
lamps, being a similar glass bulb with the carbon filament within which is 
heated to incandescence by the passage of the electric current through it. 
In one respect the Swan light differs from either the Maxim or the Edison, 
viz., it is practically steady, and’ is free from any apparent pulsation or 
‘‘squeezing,” nor is it possible to detect any effect of pulsation when the 
illuminated surfaces of the room are carefully watched therefor. This same 
peculiarity was noticeable at the Paris Electrical Exhibition last summer. 
The method of putting on the bulbs is extremely simple. The current wires 
lead through a small wooden-block, about an inch and a-half in diameter and 
four inches long, 
These 


hooks just inside 


which is put into the ordinary lamp bracket in place of the 
oil lamp. wires terminate just above the upper end of the block in 
a spiral spring attached to the wood, The wires passing 
also turned up in a hook at the lower end, just below the 
stem, so that all that is necessary to put a lamp in place is to place the stem 


into the bulb are 


of the bulb inside the spiral spring, press down gently and connect the hooks 
with each other, then the pressure cf the spring maintains the wires in con- 
tact, and, at the same time permits a certain amount of motion laterally in 
ay direction, which reduces somewhat the liability to breakage that would 
follow greater rigidity in the attachment. 

There are on the Servia 140 lights which are distributed through the 
‘** stoke-hole,” or furnace room, the engine-room, the ladies cabin, the main 
saloon, the smoking room, the music room, the officer’s mess-room, ete., in 
The 


candle power varies from six to fifteen candles, according to position where 


two of the companion ways or staircases leading on deck from below. 
they are placed. The staterooms are generally lighted by the usual oil 
lamps in locked cases, so that perhaps about one-half the lighting of the ship 
is done by electricity. The lights in the stoke hole and engine room are 54 
in number, and, of course, are in use day and night—the other lights being 
turned on at dark, when light is required in the saloons, ete., these latter 
being put out at 12 p.m. There are two cables leading from the dynamo- 
machine, one of 19 and one of 14 strands, these are subsequently divided in- 
to smaller cables by separating the strands, and led to the separate sections 
. of the ship where the light is used, and the lights in any division may be ex- 
The light is beautiful, 
steady and agreeable, and the saloons are certainly better lighted than is 
usual with oil lamps. 


tinguished by switching out the wires leading to it. 


The current is furnished by two Siemens machines, 
one large one and one small one used as an exciter. These are driven by a 
Brotnerhood three-cylinder engine, of sixteen horse power, which runs at 
640 revolutions when the 140 lights are in use, and at 550 revolutions when 
the 54 lights used day and night are being employed. . The number of revo- 
lutions is varied somewhat from time to time, according to the temperature 
of the room where the machines are placed, and resistance coils, placed near 
the machines, are used to regulate the strength of the currents as different 
portions of the lights are put on or off. The steam for the engine is furnish- 
ed direct from the ship's boilers, and is at the same pressure as that used in 
the ship's engines. 

The outfit, therefore, consists of the Brotherhood engine, the two dy- 
namos, about three miles of wire, and the lamps themselves. The average 
number of lamps that are broken or get out of order is 15 or 16 out of the 
140 during each round trip. 

The price at which the Swan lights are sold at retail in England is five 
shillings ($1.25) each ; but it is natural to suppose that there is a discount 
from this price to regular consumers. 

As to the cost of the light it is somewhat diffieult to arrive: at any definite 
information ; but the fact appears that with “sixteen-horse power ” applied 
at the dynamos, there are 140 lights, with an average candle power of from 
10 to twelve candles each, or about one hundred candles of light for each 
horse power expended. 





| Communicated Article. | 
Firing with Hot Coke. 


oo 
By Era. 

It is indeed strange that the matter of charging the retort furnaces with 
red-hot coke, as drawn from the retorts, has made so little progress, not only 
in the gas works throughout this country but in Europe as well. Small as is 
the advance we have made in this regard, we lead our trans-Atlantic friends. 
Whenever the subject has been discussed, whether here or abroad, it has 
been particularly noticeable that the disputants on either side have been able 
In 


fact the matter has usually been treated in a general way, mainly on account 


to advance little in the way of absolute data bearing on the question, 


of the lack of any practical experiments having been made which would 


show conclusively whether the economy of fuel, labor, ete., were for or 


against the hot coke method. 
In regard to the fuel account this void has now been well filled by the ex- 
periments made by Mr, Combe, of the 14th street station of the Manhattan 


\ 





company, and which were communicated to the Society of Gas Lighting at 
their May meeting. Now, we know of a surety, what before we only knew 
by presumption, namely, that there is a saving in fuel, and a large one, in 
favor of the hot coke method. Taking the average of the five experiments 
made by Mr. Combe we find that, with cold coke, 2,350 Ibs. were used in 24 
hours ; while, when it was charged hot direct from the retorts, only 2,000 
pounds were needed during the same period. This is a reduction in the coke 
used of 6.8 per cent. of the amount made, or 14.9 per cent. of the quantity 
used when it was charged cold, or, putting it more plainly, the coke con- 
sumed in the hot coke furnaces was only about 85 per cent. of that used in 
the cold coke furnaces. When we try to reason out how this result is ob- 
tained it would seem at first that the whole gain was simply in the amount 
of heat which is taken to bring up the temperature of the cold coke to that of 
the coke as drawn from the retorts. 

In fact, this is the commonly held opinion that the number of heat units 
consumed in raising the teperature of the coke to, say, 2,100°F. divided by 
the number of heat units derived from the combustion of a pound of coke as 
obtained in retort furnaces would be the number of pounds of this fuel saved 
by charging it hot ; but we will see that we must look further than this. 

It will be noted that in the trials alluded to the results are all reduced to 
pounds, the bushel being discarded ; undoubtedly the measure is an unrelia- 
ble standard, and the substitution of weight a desirable change. On the 
other hand, coke quenched with water is thereby materially increased in 
weight ; it will, therefore, be necessary to make allowance for the moisture. 
We will assume that the moisture will weigh three per cent. of the tota) 
weight of the coke. This will change the figures with respect to the coke 
made and used, but will not alter the percentages of the coke made reckoned 
To arrive at the coke used in the hot coke fur- 
nace it was necessary to assume that the quantity made in this bench was 
Then deducting the 
weight left over from the cokg made, the remainder was the quantity used. 
Thus the coke made, including moisture, weighed 5,155 pounds. The weight 
of that left over Was 3,155 pounds, leaving 2,000 pounds used in the furnace. 
Now it is plain that if we allow for the moisture of the coke, we will change 


on a basis of the total make. 


the same as that produced in the cold coke bench, 


all these figures. 
To make it plain we will deduct three per cent. in weight for the moisture 
and put the results in tabular form— 


Coke made and used, less three per cent. for Moisture. 


Coke used, 
in pounds, 
2280 


1939 


Per Cent. of Coke used per 
100 Ibs. coal carbonized. 


30.35 Cold. 
25.80 Hot. 


a. 


Coke made, 
in pounds. 


5000 
5000 


241 

Having now reduced the weights to those of dry coke, let us proceed to 
calculate whether the saving of 241 pounds of coke will approximately equal 
the quantity required to raise the cold coke to the temperature of that drawn 
from the retorts. As opinions may differ relative to the value to be assigned 
to the various factors, the answer will be open to the same criticism, but we 
can certainly arrive at an approximately correct result. The temperature of 
the coke as drawn from the retorts we will assume to be 2100°F., while cold 
coke will be placed at 70°. The efficiency of the coke as used in the com- 
mon furnace will have to be put at 30 per cent. of its theoretical power ; that 
will be 4350 heat units. Finally, we will take .2 as the specific heat of coke, 
compared with water as 1. The following will therefore giv» us the coke 
used in raising the temperature of the cold fuel used in 24 hours to 2100°F.: 


Pounds of coke 
2280 


Degrees raise 1 


Specific heat 
2030 2 


= 213 pounds, 





4350 available heat units of 1 lb. coke 


That is, on the basis of the values we have assumed, 213 pounds of coe 
are required to raise the temperature of the coke from 70° to 2100°F. Th» 
result is, as foreshadowed, below the figure obtained in practice, In explan- 
ation of this apparent discrepancy we would again revert to the moisture in 
the coke. According to our figures there were 70 pounds of water charged 
into the furnace during the 24 hours along with the coke when the latter was 
used in the cold state. Now it is usual to assume that this water does no 
harm, that the heat absorbed in vaporizing it is given out by the burning hy- 
drogen. Of this we have grave doubts. It is possible that the steam gen- 
erated in the lower portion of the coke is broken up, and that the resulting 
hydrogen is consumed ; but it would seem probable that the steam produced 
at the upper part of the fuel passes off in that form, as it comes in contact 
with little or no incandescent carbon, In fact we would incline to the opin- 
ion that full 50 of the 70 pounds of water goes off as steam; if this be so, 
then to vaporize the 50 pountis of water from 70°F, will require 12.73 Ibs. of 
coke. 

To recapitulate—we found from the experiments of Mr. Combe that, after 
allowing for moisture, 241 pounds of coke were saved by the use of hot coke ; 
we have accounted for 213 pounds by the heat required in raising the coke to 
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5.73 


2100°F., and 12.73 pounds by the water vaporized, making together 235.7: 
pounds, leaving the practical result 5} pounds over the theoretical. Tuis 
difference would vanish if we took for granted that none of the steam in the 
coke was dissociated. As the factors of the theoretical case are open to eriti- 
cism, it would be idle to attempt to discover some evil against which to 
charge the five pounds of fuel. Aside from the economy in fuel and labor, 
firing with hot coke must commend itself because by its aid a more even heat 
can be maintained, 





The Petroleum Outlook. 
 —e 

The changes which have taken place up to the date of June 20th, have 
been greater and more startling than any that have occurred in a like period 
for many years. The well on lot No, 646, in Warren county, to which we 
referred in our last issue, has proved to be far more important than was at 
When its capacity was tested it turned out to be a twelve 
hundred barrel well, and was the forerunner of several which came in still 
larger. The two wells of the Anker Oil Company, both lying a little to the 
west of 646, within four or five hundred feet of it, opened within the past 
four weeks, started off at about twenty-five hundred barrels each, while the 


first supposed. 


Murphy well three-quarters of a mile northeast from 646 also came in as a 
producer of fifteen hundred barrels. The Mahoopany well lying still further 
to the northeast exhibits more gas and less oil, but will probably develop in- 
to a producer of like capacity as the others. Thus within the past six weeks 
we have had precipitated upon us what may be regarded as an entirely new 
field, and one which promises to give us considerable oil to add to our stocks. 

There are some considerations, however, which tend somewhat to relieve 
the apprehensions of the holders of oil. Among these are the following : 


1, The present very low market prices for crude (ranging near 52} cents 


per barrel) paralyzes the energy of the producers in the Bradford and Ricb- | 


burg fields, inasmuch as producing at this price in those fields is undoubt- 
edly below the remuneration point ; and consequently operations there are 
rapidly coming to a stand still. Indeed, so discouraging seems the prospect 
there that some of the wells which, two months ago, were yielding profit to 
the owners, are now abandoned. 

2. The uniform experience of operators in this business has been, that 
large flowing wells. such as the Warren field at present affords, indicate a 
narrow belt of limited length, and a short life to the wells. The Pithole 
development of 1866 and the Bullion development of 1877 were among the 
more conspicuous of the illustrations of this experience, and it is not to be 
expected that Warren will prove an exception. 

3. It is not unlikely that the falling off of production resulting from the 
inaction of Bradford and Richburg will more than overcome the increase 
which will come from Warren. 

{. In the present very plethoric condition of the money market, it is hard- 
ly probable that prices can remain so low as they are now, especially if War- 
ren should begin to show a limitation of area or a falling off in yield of the 
‘* pushers,” 

5. The season for heavy export and large demand from the home trade, is 
almost upon us and judging from all the indications in view, the output from 
the regions, during the months of July, August, September, October and 
November will be unprecedentedly large. 

Altogether, while we do not at present see any reason for a large advance 
within the next forty days, we are of opinion that the present, exceptionally 
low price, is slowly but surely working a remedy, the benefits of which the 
conservative holder of oil will be able to realize before the completion of this 
year, 

As quite anumber of wells in the Richburg and. Bradford fields were 
started several months ago (before the discovery of the Warren field,) the 
statistics of drilling wells and wells completed for the past month, does not 
show a great decline. In this report for the months following this, however, 
that falling-off will become apparent.—Stowell’s Petroleum Reporter. 





Regnard’s Incandescent Lamp. 
— 

A late Number of Za Nature devotes considerable space to the subject of 
the necessity of a process for obtaining a bright light which should permit of 
projections being easily made in cases where neither gas nor electricity are 
obtainable. It makes the claim that this want is very cleverly snpplied in 
the invention of Dr. Regnard, which it thus describes— 

‘* There has for a long time been sought a process for obtaining a bright 
light which should permit of projections being easily made. Tn places where 
electric lights exist the thing is very simple, and it is also easy in places 
where there is gas, but then oxygen being necessary the apparatus becanx 
quite difficult to arrange and move about. But in all localities where eve) 
“as does not exist it beccmes absolutely necessary to dispense with a method 
of teaching which, it is generally agreed, is an excellent one, 





‘Quite recently the Minister of Public Instruction requested a special 
commission to design for him an apparatus that might readily be used in 
primary schools for making projections. The result of this commission’s ex- 
amination is that even if simple apparatus for projection be not wanting, we 
are very far from having luminous foci sufficiently intense for obtaining 
somewhat enlarged images. 

‘Dr. Regnard has conceived the idea of obtaining a very brilliant light by 
burning a mixture of air and vapor of petroleum on a platinum gauze. There 
results from this an intense heat, which raises the platinum wires to a white 
heat, and thus produces a light about half as bright as that of the oxyhydro- 
gen light, 
burner terminating in a little cage of platinum wire. 


The apparatus is very simple, consisting of an ordinary Bunsen 
Instead of supplying 
this burner with gas, there is forced into it a mixture of air and petroleum 
vapor, according to a process known for a long time, and utilized recently by 
the numerous inventors of thermo-cauters. A simple kitchen bellows or a 
syringe bulb is quite sufficient to set up the necessary current of air. In 
order to throw all the light in one direction the Bunsen burner may be cov- 
ered with a tube having a flaring orifice, like the bell of a trumpet, covered 
very accurately with a network of platinum wire. In order to obtain an ex- 
tremely brilliant light whenever the blowing is done, it is only necessary to 
If, in- 
stead of using a bellows, the current of air be forced by a pneumatic machine 


regulate the flow of the gaseous mixture by the ring of the burner. 


or tromp, quite a mamber of lamps may be supplied and made to give a light 
having the aspect and power of incandescent electric lamps for rooms, fac- 
tories, etc., in places where no gas exists. 

‘‘Dr. Regnard’s lamp is based on the Bourboze burner, but is superior 
to that in not requiring the use of illuminating gas. It has another very 
great advantage, and that is that it costs almost nothing, and even when op- 
erating at a maximum the expense is only a few cents per how. It will 
prove of service to physicians for making laryngoscopic and otoscopic exam- 
mations, 

‘*Tf it be desired to give the apparatus greater constancy and make it ser- 
viceable for regular lighting, we suppose it would be necessary to go to a 
little more expense and increase the size of the carburetter in order that the 
impoverishment of the petroleum may not make itself too quickly felt. This 
may be accomplished by causing the air to bubble through one of those 
large flasks found in all drug stores, and into which there will be put nine or 
ten pints of the liquid. Such a flask may be placed under the table holding 
the apparatus, or even further off. 

‘‘Tf it be not desirable to perform the blowing with the hands, there may 
be disposed under the table a large blowing apparatus that any one can cou- 
struct by loading with a weight a bag filled with air. If the bag is tolerably 
large the lamp will be enabled to operate for several hours without any at- 
The petroleum product to he put into the carbur- 
etter is the ordinary benzine of commerce.” 


tention being paid to it. 





Large Exhausting Plant. 
— 

Tne most extemsive exhausting plant ever erected is, perhaps, that put up 
by Messrs, Donkin and Company, at the Beckton Works of the Gas Light 
and Coke Company. This plant is all in one exhauster-house, and comprises 
eight exhausters each to pass 250,000 cubic feet per hour, making the total 
quantity per diem 48 millions of cubic feet. Each pair of exhausters is driven 
by one of Messrs. Donkin’s 40-horse power nominal steam-engines, coupled 
direct by two universal couplings, and the slides of the exhausters are set at 
right angles with each other to insure a more regular flow of gas. 

The object of this fine exhausting plant is to pump pure gas from the 
holders at Beckton, through four feet mains to the distributing stations in 
London, a distance of from eight to ton miles, The exhausters work with 
perfect regularity and suecess. This machinery is made use of only during 
the dark months of the year, as in the lighter months, when the demand is 
much less and the pressure not required, the gas flows through the mains 
without any pumping. 





Reduced Price for Gas in Nashua, N. H. 
—_— 

The Nashua Gas Company announces another reduction in price, which 
makes the seventh reduction under the present management since 1872. In 
this period the successive reductions have been from $3.80 to $2.10. The 
Nashua Daily Telegraph, of July 18th, in making mention of the reduction, 
comments as follows : 

‘‘ Here is one corporation that is managed on the broad principle that the 
public are entitled to all the advantage beyond a reasonable dividend. Mr 
W. D. Caldwell is the Treasurer, and Mr. A. M. Norton, Superintendent 
but all other places are notified that they are not to let.” 





Attoy ror FmurseG Hoves 1x [ron.—Lead, 9 ; bismuth 


This alloy expands in cooling, and sets almost instantly. 


antimony, 2 ; 
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{From the London “Journal of Gas Lighting ”) 


The Principles of Gasholder Construction. 
seaiee 
A paper read by Mr. George Livesey, M.LC.E., at the meeting of the Gas 

Institute, Birmingham, Eng., on Tuesday, June 13, 1882, with the discus- 

sion thereon, 

A ** gasholder,” as the term is understood, is something more than a mere 
receptacle for the storage of gas. It furnishes the pressure required for dis- 
tribution, and it acts as a regulator between the uniform rate of production, 
during -the 24 hours, and the extremely fluctuating rate of consumption. 
Not only on these grounds, but also on account of so large a proportion of 
capital being absorbed in their construction, and the fact that, from an en- 
gineering point of view, they are the most important portion of gas works 
plant, gasholders claim the earnest attention of engineers. 

Taking the typical £5 of capital per ton of coal, it will be found that after 
deducting £2, in round numbers, for distributing plant and working capital, 
of the £3 left for the construction of manufacturing plant, £1 (or just about 
one-third) will be required for gasholders, assuming them to cost £20 per 
1,000 cubic feet capacity, which is a reasonable and usual figure for moder- 
ate sizes, 

To no portion of gas works plant may accidents happen with impunity ; 
but serious accidents to gasholders produce the greatest amount of loss and 
inconvenience, and even small irregularities cause great anxiety. It is there- 
fore essential, for comfortable working and the regular supply of gas, that 
gasholders should work, automatically, with strict regularity at all times ; 
and for this purpose it is essential that they be maintained perfectly level. 
Some of the worst accidents to gasholders have been the result of tilting, 
caused possibly by an accumulation of snow on one side of the crown, or by 
overtillinhg both tank and gasholder, when a gust of wind—acting on a holder 
and framing not fitted so truly and well as they ought to be—has caused the 
hottom curb to lodge on the edge of the tank, and has resulted in the frac- 
ture of the guide columns and the collapse of the holder, 

As in none but the very smallest undertakings can it be considered advis- 
able to work with only one gasholder, vessels are wanted that shall be gas- 
tight, strong, and durable, economical in construction and dependable in 
working, and, as far as human foresight can ensure it, with no tendency or 
liability to irregularities or accidents, and of sufficient weight to°give the 
hecessary pressure, 

The main difference between gasholders of the present day and those of 
forty or fifty years ago is the great increase iu capacity. The pioneers of the 
gas industry, in this as in so many other matters, devised machinery that 
was so admirably adapted for its puwrpose—particularly exemplified in the 
case of gasholders—that we are compelled to follow very closely the principles 
they laid down. All that we have been able to do has been to modify and 
adapt those principles to modern requirements—to gasholders whose contents 
are counted in millions instead of tens of thousands of feet. For instance, at 
the Old Kent Road works in 1840 there were three single-lift gasholders ot 
30,000, 30,000, and 40,000 cubic feet capacity respectively, and one double- 
lift (having a guide framing admirably constructed of timber) with a é¢apacity 
of 44,000 feet ; whereas now the largest holder contains more millions than 
the largest in those days did ten thousands. It would, in fact, require 
125 times the contents of the largest holder of 1840 to fill the largest holder 
of 1882. 

In designing a gasholder—of course of the usual cylindrical form—the first 
consideration, having settled the capacity, is to determine the diameter, 
depth, and number of lifts whereby the amount of storage can be most con- 
veniently-and economically obtained. The question of pressure being 
attended to, the details have to be dealt with—such as the sheeting of the 
sides and crown, the form and strength of the crown curb, the vertical stays 
or stiffeners, the arrangement for guiding the holder in the guide framing, 
und last, but by no means least in importance, the system of guide framing 
to be adopted. 

Capacity of Gasholders, 


Owing mainly to the great increase in the demand for gas, but partly to an 
extraordinary fear of large holders, there are to be found at the majority of 


gas works a series of wretchedly small and most inconveniently placed hold- | 


ers. It appears to have been a cardinal principle, in designing gasholiders, 
not to make them large; but when, on rare oceasions, exceptionally large 
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|For instance, if with a make of 700,000 cubic feet per day the storage 

amounts to 500,000 feet, the new holder may have a capacity of 500,000 feet. 
This will be in excess of immediate requirements ; but seeing that, by in- 
creasing the capacity, the proportionate cost is reduced, it will be found in 
the end to be advantageous. There are, of course, limits to this rule, which 
| have in some cases probably been reached, as at the Old Kent Road, where 
| with seven gasholders whose united capacity amounted to 53 millions, the 
‘last addition of 5} millions brings up the total to 11} millions ; though our 
| highly esteemed Past-President, Mr. Hunt, is now engaged on a pair of 
| holders of equal size, the united capacity of which will be nearly 13 millions, 
I heartily wish him all the success in these magnificent structures which he 
justly deserves. 

As the tank forms so large a proportion of the cost of a gasholder, single- 
lifts, except for the smallest holders, of less than 10,000 feet, should be 
avoided, Moreover, to ensure steady working, gasholders must not be too 
shallow. If the depth to the diameter is in the proportion once forciby de- 
scribed to me as corresponding to the rim of a frying pan to its bottom, the 
holder will be very liable to tilt. I have for years followed the rule of 4 to 1 
—that is, for a diameter of 100 feet the depth of the side would be, say, 25 
feet, giving a rise of about 50 feet for a double holder—and have never known 
such holders to show any tendency to tilt. 

The expense of the tank is also an argument against holders with less than 
three lifts, except for moderate capacities of, say, under 500,000 feet; but 
where this amount of storage is required, it will probably be found cheaper 
to construct a three-lift holder. 

The pressure usually given by the inner lift is quite sufficient ; but when 
very great pressure is needed, instead of the heavy cast iron weights that 
have sometimes been fixed inside the holder for this purpose, it would be 
much better to increase the substance of those parts which are the first to 
wear out—viz., the sheets and the cup. Generally, however, the object will 
be to diminish rather than increase the weight. 


Sheeting. 


As on the sides the pressure in any case exerts no appreciable strain, and 
the suspended weight they have to carry never approaches the safe load, 
there is no reason for breaking joint, which would cause considerable incon- 
venience in erecting. The thickness of the sheets may therefore be governed 
solely by the question of durability ; but the size usually adopted, of 4 ft. by 
2 ft., has in some cases been increased with advantage. An alteration in the 
size, however, may involve alterations in the machinery of the gasholder 
builders, which would for a time neutralize the economy ; but a reduction in 
the number of joints and rivets should reduce the liability to leakage and the 
cost. 

The crown sheets are subjected to a heavy tensile strain in exact propor- 
tion to the rise given to the crown. For instance, if with a rise of, say, 5e 
feet, the strain on a given section of the sheeting equals one ton, by increas- 
ing the rise to 10 feet the strain will be reduced one-half, or to half a ton. 
As, however, there are limits to the amount of rise, it is advisable to break 
joint in the sheeting, and as this increase in the strength is accompanied by 
the economy of using something like 96 per cent. of square sheets, which can 
be entirely punched at the works by the multiple press, the plan ought to 
come into general use. The sheets ought to be of uniform thickuess, as the 
strain is uniform. Radiating strips of thicker plate are unnecessary and, I 
think, objectionable. The usual practice with trussed crowns has been to 
give a rise equal to 1-20th of the diameter in the form of a segment of a 
sphere ; but some untrussed crowns have been made flat, and hence the 
name ‘flat tops.”” This may do for small holders, but it is quite inadmissible 
for the large ones of the present day, as thereby the tension of the sheeting 
and the compression of the curb become most excessive, rendering the crown 
liable to rip and the curb to buckle. 
equal to 1-15th of the diameter is sometimes given, and even this may with 


Better plans now prevail. A rise 


advantage be exceeded. With a rise equal to 1-20th, sheets of No. 11 gauge 
are sufficient for gasholders of moderate siz> ; but for the very large ones, of 
about 200 feet diameter, it is better to use No. 10 gange sheets, and to give 
rather more rise to the crown. The crown sheets should have 5-16th inch 


rivets. 





Trussing or Non-Trussing. 


Trussed crowns received their sentence of condemnation at the hands of Mr. 
| Geo. Anderson, who, in his usual forcible and effective manner, dealt with the 


holders have been constructed, and have, as a matter of course, been found | question in his paper, and the resulting discussion at the meeting of the 


to work well, one never hears a complaint that they are too large, though | Association in 1868, Trussing has been proved to be unnecessary, and, in 
complaints about small holders (which, as a rule, are far more troublesome | the case of large holders, more expensive than the substituted timber fram- 


in working than large ones) are rife. 


ing in the tank and the increased strength of the erowa curb; besides adding 


In designing entirely new works for the supply of a district, not more than | to te weight and pressure of the holder. But for small holders it may be 


two holders, of about equal siza, should be provided ; their united contents | advisalls to truss t1e crown where weight is wanted and the trussing is 


1 


+ 


ing not less than the maximum day’s make. In making additions to the simple and inexpensive. 
torage of existing works, it will not be found fer wrong if the contents of | The crown curb in trussed holders needs very Jittle- consideration ; but 
the new holder are made equal, or nearly equal, to the total cxisting storage. | where trussing is dispensed with, this is one of the most important members 
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a few 
are here illustrated—but the choice seems to lie between some form of box 


of a gasholder. Many forms of curb have been made and proposed— 


girder and the simple angle for non-trussed crowns. The curb, being under 
severe compression, must have a sufficiency of metal, which for small holders 
may be obtained in a single angle-iron ; and where this is the case there can 
be no question as to its adoption, because it gives the strength at the exact 
spot where the strain comes, and it is in addition the cheapest and the 
easiest to work. If, for large holders, angle-iron or angle-steel of sufficient 
section could be obtained, the same reasons for its use would apply with 
equal force ; but when the compressive stress amounts to 200 tons or upward, 
requiring 40 or 50 inches of solid iron, single angles are out of the question. 
The principle, however, can be adhered to as shown in fig. 1 of the drawing, 
which differs only from that described by Mr. Anderson in 1868 by the addi- 
tion of the inner angle, and the use of steel instead of iron. It consists of an 
angle steel and thick steel plates, with an angle on the inner edge of the wide 
top plate to keep it from buckling. The sole reason for using steel is its greater 
power to resist compression. The curb was adopted for the large holder 
after considering a great variety of forms, because every inch of section can 
be kept fully up to its work ; while it is at the same time the easiest and 
simplest to construct, and withal the cheapest. 
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Vertical stays or stiffeners in shallow holders are of comparatively little 
importance. A simple T or channel iron answers the purpose; but when 
depths of 40 feet are reached something more is necessary. Thick strips of 
plate forming part of the stiffeners in the sides of the holder are totally use- 
less, as, besides increasing the cost, they interfere with the uniformity of the 
sides, and cause the sheets to buckle. The best form of stiffener, in my 
opinion, is the D-shaped, introduced some years ago, but by whom I do not 
know. It consisted of a thick vertical plate, to which was attached, by 
means of two angle-irons, a U-shaped plate. The thick vertical plate is 
useless and injurious, and so are the angle-irons, and the U-shaped plate was 
mede needlessly thick ; thus altogether detrimentally increasing the weight 
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and the cost. The moditied form of this stiffener, which I have found to 
work perfectly, consists simply of the ordinary No. 10 or No, 11 gauge sheets 
bent in the U-shape with the edges turned over, thereby affording a means 
of riveting it to the ordinary sheeting, and dispensing with the angle-irons. 
For the inner lift the stiffener is of course placed on the inside, and for the 
outer lift on the outside, at distances of about 14 feet. In the of the 
middle lift the same principle applies, but with slight modification, because 


(See illustration.) The outside stiffeners, to prevent 


case 


the space is limited. 
rusting internally, are in communication with the interior of the holder, 

The cup being the part that can be least protected between wind and 
water, and when worn out very difficult to repair, should be made of sufti- 
cient substance to last out the holder—say 50 years. I have met with noth- 
ing that appears to me so good as the bent eup formed of a single thick 
plate, which was the unpatented invention of the late George Piggott, 
and was first introduced in a gasholder erected at the Old Kent Road in 
1862. ; 

Guide Curriages and Rollers. 
viz., the English or radial, the French or tan- 
The first is the simplest and the 
By this 
system the wind pressure on the holder is borne by about one fourth of the 


There are three systems 
gential, and a combination of the two. 
cheapest, and fully answers the purpose for all ordinary structures, 


total number of guides, whereas by the French or tangential system one- 
half of them come into play ; and by combining the two the gasholder ob- 
tains a bearing on about three-fourths of the guides. Where gasholders of 
extraordinary size are in question, and a diagonally braced framing is neces- 
sary, the tangential rollers are very effective, as they transmit the stress in 
almost a direct line with the diagonals, instead of transversely or nearly at 
right angles, as is the case with radial rollers. I must, however, admit a 
strong preference for the combination in the case of very large holders, 
although I think they would probably be safe with either simple system ; 
but while any element of uncertainty remains, the bringing of three-fourths 
of the guide framing into actual contact with the stress of the wind on the 
gasholder is an advantage not lightly to be dispensed with. The combina- 
tion possesses the further advantage that, owing to the side stays on the 
carriages, the stress on the curb is much better distributed than is the case 
when radial rollers only are used. , 

The guide framing offers the greatest field for the exercise of engineering 
skill. It is not at all certain that anything like the full force which the wind 
exerts on the side of the holder is transmitted to, and has to be resisted by, 
the guide framing. High winds always exert their greatest force in sudden 
gusts, in which, from observations made during the notable gale of Oct. 14, 
1881, I am satisfied that so soon as the maximum of any gust is reached 
rising probably by jerks—the pressure is not sustained, but at once begins 
to recede. In that gale there is proof that a pressure of 25 or 26 Ibs. on the 
square foot was sufficient to cause all the destruction that took place in the 
It is therefore quite safe to take 40 lbs. on the 
The wind acting on a cylinder exerts, ac- 
per cent. of the 
force with which it would bear upon a flat surface a reduction to this extent 
must therefore be made in the calculation. But I should not make any 
allowance for the protection afforded to the lower portion of a gasholder by 


neighborhood of London. 
foot as the maximum wind force. 
cording to the highest statement I have met with, only 57 


the contiguous buildings. 
Opposed to the force of the wind there is, in the first place, the vis inertice 
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of the holder ‘itself when it properly fits the framing; and as this can only be | trusses, each formed with a single steel wire rope. The use of steel wire is, 


overcome by sustained pressure, it alone is sufficient to neutralize the fiercest 
gusts of wind, Added to this there is the weight of the framing, which, 
with proper workmanship, should fit the holder, and thus nearly double the 
dead weight to be set in motion before any mischief can result, if the guide 
If, on the other hand, the 
holder does not fit the framing, and oscillation of the former can take place, 


wheels and carriages are of sufficient strength. 


wheels may break or get off the guides, and, in fact, anything may happen 
with even a moderate wind. It is, then, essential that the most extreme 
practicable accuracy of fit between the holder and the framing should be at- 
tained. 

For small holders of 40 or 50 feet diameter, the late John Kirkham used 
isolated cast iron tripods tapering from a very broad base to a point ; and 
for larger holders he connected the tripods by means of cast iron girders. 
The style of framing that has found most favor is the series of cylindrical 
columns connected at the top only with cast iron or wrought iron girders, 
For heights of 50 or 60 feet this is all that is necessary, and even up to 80 
feet, by adding an intermediate girder, the system answers perfectly without 
diagonal bracing. The question whether this or some other plan of framing 
should be adopted is mainly one of economy, excepting in very exposed 
places, where a diagonally braced framing is necessary ; in which case the 
cylindrical column seems to be out of place. 

Provided the girders are thoroughly and strongly secured to each other, 
and to the columns (which is not always the case), the system of columns is 
better than at first sight appears. With radial rollers only, the stress caused 
by the wind upon the holder is transmitted to about one-fourth of the col- 
umns ; but these being connected by the girders to the whole series, while 
the holder acts as a strut to keep the circle true, it follows that the force ex- 
erted on the holder must be sufficient not merely to break the few columns 
which receive the pressure, but the whole series, short off at the base, always 
supposing the holder to be accurately fitted to the framing. To resist such 
2 strain the round column is better than any other form of standard that can 
be adopted, because it is of equal strength whether forced over backward, 
or sideways. With this system of cclumns and girders only there is nothing 
but a number of cast iron posts, depending entirely for their power to resist 
a force applied at the top on the strength of the metal at the base of each 
column, which multiplied by the total number of columns gives the total re- 
sisting force ; and for all moderate heights it has been found in practice to 
be quite sufficient. It is obvious that the resisting power can be enormously 
increased by the application of diagonal ties or bracing, as is shown most 
strikingly in the case of the niast of a ship ; thus rendering possible a reduc- 
tion in the weight and strength of the individual columns, which might be 
much greater were it not for the fact that where radial rollers are used the 
diagonals give the minimum of support to those columns which receive the 
whole of the stress from the gasholder. Hence the adoption of the upright 
girder form of standard, which is strong from front to back, to resist the 
pressure of the guide rollers, while the diagonals give all the needfulustrength 
sideways or laterally. The diagonal bracing has the effect of converting the 
series of isolated uprights into a cylinder whose base is equal to the diameter 
of the tank, usually with a height less than the diameter ; and providing the 
various members composing this cylinder—the uprights, the girders or 
struts, and the diagonals—are properly proportioned and secured, and of 
sufficient strength, it must stand as firm as a rock. You have, in fact, one 
column, say 160 feet in diameter, in the place of 16 separate columns each of 
about 3 ft. 6 in. diameter. 

For great heights columns become both unwieldly and cx stly, and necessi- 
tate large and expensive piers in the tank ; and seeing that diagonal bracing 
removes the necessity for great lateral strength, the girder form of standard 
naturally presents itself. Up to 100 or perhaps 120 feet in height, it would 
with me be simply a question of economy whether to use cast iron standards, 
such as those shown herewith (this page), or the system of framing adopted 
for the large holder, of which a model to the seale of | inch to a foot is on the 
table. 

The great advantage of cast iron is its non-liability to rust. I have known 
cast iron columns remain for 20 years without showing signs of rust, after 
On the other 
hand, the tendency to rust is a very great drawback to the use of wrought 


being well tarred ; though I could not say so much for paint. 


iron; and this leads me to give the preference to cast iron standards for mod- 
erate heights, and to object to lattice girders because they cannot be 
properly protected from rusting. 

With heights of more than 120 feet I consider a wrought iron diagonally 
braced framing is a necessity ; and as it is out of the question to make the 
standards of sufficient depth from back to front to give them any inherent 





I think, a mistake, as it is more liable to rust than iron wire, and the latter, 
for the same strength, would be of larger section, which would be rather an 
advantage than otherwise. I attach great importance to this question of 
rusting, and have therefore—although the framing may be said to be lattice 
work—entirely eschewed ordinary lattice work in the uprights and girders or 
struts, and all attempts at ornamentation have likewise been discarded, The 
great objects aimed at have been strength, durability, efficiency, and cheap- 





























x 


ness, The great size has assisted in the attainment of the last-named object; 
and although holders of much smaller capacity cannot be expected to attain 
so low a figure at less than £9 per 1,000 feet capacity, the experience gained 
in the construction of this holder has shown that considerable economies may 
be effected in the construction of holders of all sizes. 

It has not been the intention in this paper to give a description of any gas- 
holder. The large one above referred to was described and illustrated in the 
Journal of Gas Lighting six months ago, and with that description the prin- 
ciples set forth in this paper may be studied. Whether those principles are 
right or wrong time must prove ; they are simply set forth as the result of 
my experience, aided to a very great extent by the opinions, the practice, 
and the ever-welcome criticism of the many able men with whom it has been 
my good fortune to be associated, either in the design or construction of gas- 
holders, or in friendly discussion of the subject. 

There is room for great improvements in the future. Gasholders of very 
large size will be common, and on them it will be the pride and pleasure of 
engineers to bestow their utmost energies. By the aid of the combined sys- 
tem of rollers it may be found that gasholders will work well and safely with 
a guide framing considerably short of the height to which the holder rises. 
To march forward, it is imperative that the freest criticism should be be- 
stowed on all work done and all theories advanced. I am conscious of many 
deficiencies in this paper, and it would be absurd to suppose that it is free 
from errors and mistakes. It is therefore to be hoped that the deficiencies 
may be supplied and the mistakes corrected by the critica] disenssion which is 
now invited, 

DISCUSSION, 

Mr. C. Hunt (Birmingham) said it was quite unnecessary to observe that 
this highly important subject had been dealt with in an eminently practical 
manner, and that the various details had been described by Mr. Livesey in a 
way that was perfectly intelligible to everyone present. Mr. Livesey had 
begun by remarking on the proportion that the cost of gasholders bore to 
the total cost of gas works, which he put at one to two; but he (Mr. Hunt) 
thought this was rather an undue proportion for the manufacturing plant to 





stability or power to resist the forces brought against them, I have met the | 


difficulty by a great development of the principle of diagonal bracing, as shown 
in the model. The standards in this case have no stability in themselves, being 


mere ribs ; they are supported at vertical distances of only 15 feet by the 


brought down to the cost of the holders. 


struts and diagonals, while the top is kept true to the circle by two series of | aggragate capacity of 3} million feet, and this he found to be an enormous 


| bear, 


He found that the cost of gasholders was equal to the cost of the 
manufacturing plant ; or, rather, that the manufacturing plant might be 
Mr. Livesey had dwelt on the dis- 
advantages of small holders ; and he (Mr. Hunt) might say that until the last 
few years he had had to work with no less than ten gasholders, having an 
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disadvantage. It might be said now that he was going rather to the other 
extreme in building two holders of the size mentioned by Mr. Livesey. He 
should like to acknowledge the very kind expressions Mr. Livesey had used 
with regard to the responsible work which he had undertaken, and also to 
thank him for the opportunities he had afforded him of examining in every 
possible way the large structure which really formed the basis of the paper 
under discussion, 
the stability of it; but these doubts had been largely set at rest by an exam- 
In addition to this 
he had constructed, for his own information, models of the framing as de- 


ination of the holder and of the drawings themselves, 


signed, and had been surprised at the very great stability which this form of 
construction possessed, At the same time he must confess that for smaller 
holders he was not so much in favor of the system as Mr. Livesey appeared 
to be, and had been a little surprised to notice in the paper some observa- 
tions with regard to the columnar principle of gasholder construction which 
very much coincide? with his own, Certanly for a moderate sized structure 
Among other points there was 
to be considered the cost of the metal, and, weight for weight, a cast iron 


he should prefer the old columnar system. 


column was very much cheaper than a cast iron stanchion of the kind illus- 
trated. But there could be very little doubt that for large holders the prin- 
ciple described by Mr. Livesey and so successfully put into practice was the 
one to adopt. Anyone who had gone into the cost of these large structures 
must be impressed by the very great economy which could be obtained by 
Mr. Livesey had shown the 
way in which they might proceed in the path which it was inevitable they 


ties and vertical stiffeners against the columns. 


would have to follow, inasmuch as the consumption of gas was so greatly in- 
creasing that larger plant was wanted, and more modern ideas must prevail 
in the construction of gas works. But it was not to be supposed that there 
were no weak points in the system ; and he was sure Mr. Livesey would be 
very glad that they should be brought out and fully discussed. He would 
refer to the flat ties themselves. There was no possibility of adjusting thpm ; 
and, again, although the bars might be much cheaper than the other kind, 
yet they presented a much greater surface to oxidation than the circular 
form, It also appeared to him that the advantage of the tangential system 
o* rollers was a very moot point indeed, Probably it would be found an ad- 
vautage to have a bearing on both sides ; but, in practice, did the rollers 
Theoretically, if pressure was exerted against a cylinder it 
and if this took place 
Perhaps Mr. 
Livesey would tell the meeting, as the result of his observation, how far he 


come iuto play ? 
tended to extend the cylinder radially ia all directions ; 
with gasholders, then the radial system should be preferred. 


had found the tangential rollers come into play in the way in which they 
should if any benefit was to be derived from them, 

Mr. G. Anderson (London) said that he did not think this valuable paper 
ought to have so little observation as it had yet received, though he found it 
He was very glad to think that 
the time had arrived when their ablest men were advocating untrussed gas- 
holders. 
stood virtually to the present day, while many trussed holders had come to 


rather difficult to say anything of that kind. 
It was a long time since he designed an untrussed holder, which 
grief in the meantime. At that time an untrussed holder was a novelty, but 
they were now becoming very common. A few years, however, before the 
gasholders at the Great Central Company's works were built, there was an 
untrussed gasholder erected, he believed, by Mr. George Palmer, of the 
Western Gas Company. At that time it was considered a large holder, about 
120 feet diameter, and it was untrussed. Unfortunately it came to grief in 
the very first year of its existence ; the reason being that while taking away 
the trusses Mr. Palmer did not provide for any extra power at the outer curb 
of the holder, but made it of common 6-inch angle-iron, and therefore there 
The holder went out of 
shape, and as soon as this happened, of course, down it went. 


was neither sufficient bridge nor sufficient strength. 
Having a 
knowledge of this fact, when he (Mr. Anderson) had to design the holders 
for the Great Central Company, he simply provided suflicient strength in the 
outer curb to resist the greatest pressure it was likely to have to bear; and 
he was glad that Mr. Livesey, after all his investigations, had found out that 
Mr. Livesey had 
said that a small gasholder might have trussing, but large ones should not ; 
He did not see why a 
gasholder should be trussed merely because it was small. 

Mr. Livesey said it was in consequence of the weight. 

Mr. Anderson said that to him this was no excuse at all. He would rather 
put the weight into the perishable part. The crown might be made double 
the thickness, and the weight put in the lower sheets, these being made 
three times the thickness ; or he would rather put the weight in the angle- 
iron on the first sheet at the top, which was sometimes in the water and 
sometimes out, and was therefore one of the perishable parts of a holder. 
By so doing weight enough would be obtained without any trussing in the 


something very similar was, in his estimation, the best. 


and he could not agree with him in this particular, 


crown or anywhere else, He did not suppose Mr, Livesey would ever use 
the horizontal box girder, No, 5 on the diagram, with the sheets rising from 


the inner side of it, 


At one time he had considerable doubts with regard to | 


| Mr. Livesey remarked that he thought he had seen it. 

| Mr. Anderson said it would be a very ugly thing, and was not so good a 
| form, The sheets should come to the outside, in order te throw the water 
| off and make the thing more agreeable to look at. With regard to the rollers 
| he was not quite in accord with Mr, Livesey, though perhaps if they were 
| both to have a chat over it they might come to an agreement. He had 
| aways understood that the rollers they had been in the habit of using were 
both tangential rollers and rollers which pressed in front, because they had 
always had a good broad roller, 3 or 4 inches wide on an average, on one 
side of which there was a good broad rim or flange. These were adjusted in 
working so that it was impossible for any shakiness to take place, unless the 
holder were very badly fitted ; therefore it appeared to him that the roller 
flange would have the tangential effect, whilst the roller itself would have the 
direct effect. 
proceeding, only that the tangential foree could ‘be produced without having 
rollers on the sides of the standards. 


He was not saying anything against Mr. Livesey’s mode of 


As to the plan generally, it would cer- 
tainly be a good thing if Mr. Livesey should be of opinion that cast iron 
framing throughout was better than wrought iron, simply on account of the 
painting. It must be a difficult thing to paint at a height of 120 feet, and 
the holder must be exposed to a great deal of inclemency, and require paint- 
ing very frequently. He certainly never found any fault with cast iron. It 
seldom required painting ; it was very durable ; and by a diagonal bracing 
he thought it could be obtained cheaper in the form shown than in any 
Some 
the engineer of 


other—certainly much cheaper than in the form of a column. time 
ago—about a year after the Great Central Company started 
one of the London gas companies was building a gasholder just the same 
size as theirs. He had column standards with a hase-piece about 3 feet high, 
and then the column started from this ; and he teld him that the weight of 
this cast iron base, with a bit of ornamentation, was as nearly as possible the 
same as one of the 53-feet high standards at Bow. This was a good argu 
ment against these columns being as cheap as an open standard, although 
Mr. Kirkham, who was the first to introduce the open standard, thought 
They 
adopted a single-sheet plate, and then diagonal braces and horizontal ties. 
He remembered the 
first high winds they had after starting at the Great Central works in Octo- 
ber and November, 1850. 
their gasholders had never been tried, and there were a good many clever 


they were not so cheap, because he adopted a triangular form. 
By this means he always obtained a very firm framing. 
There was quite a hurricane coming up, and as 


people watching them at the time, trying to pick as many holes as they 
could, he went up a ladder during the gale to see if anything was critical ; 
but he came down very glad to know that there was not the slightest sign of 
After that he felt confident they were quite safe, and he be- 
lieved that these gasholders had been working up to the present time, and 


movement, 
had never had an accilent. He would conelude by thanking Mr. Livesey 
for his ample description of this very large holder, although he agreed with 
Sul, this was not the object of 
the work ; and he thought it displayed great courage on Mr. Livesey’s part 


him that it was not ‘a thing of beauty.” 


to erect it, because it must have been very much: against his esthetic no- 
tions. He hoped Mr. Livesey would not require to come to them next year, 
as he had done on some former occasions, and tell them of little difficulties 
turning up. He did not think he would; and he was sure they were all 
much obliged to him for the very open-handed way in which he always 
came before them and endeavored to advance the interests they all had at 
heart. 


Mr. ¢ 


hear from across the water some particulars of the most recent accident 


i. S. Page (New York) said it might be interesting to the members to 
which had occurred to a gasholder, although some account of it had appeared 
in the columns: of the Journal of Gas Lighting. The accident oceurred 
He saw the holder standing when he went out 
He ascertained the 
cause of the accident, and the why and the wheréfore might be interesting 
The holder had a capacity of about 250,000 cubic feet, and 


very near his own home. 
one afternoon, and the next morning he saw it flat. 


to the meeting. 
belonged to the Citizens’ Gas Light Company of New Jersey. The columns 
the might be laid at the 
door of an exceedingly severé gale, when, as Mr. Livesey had explained, the 


were of cast iron, and the first cause of accident 
force of the wind was something like a blow, which sent the holder down 
The wind had been blowing steadily for two hours. 
in a damp atmosphere, and a great deal had gathered on the top of the gas- 
holder. Mr. Smalley, the engineer of the Company, stood watching the 
holder from seven till a little after nine o’clock, and when it fell, although 
there was an evident leaning of the columns (one of them having broken 
partly from its base, and the bolts given way), it was after a gust of wind 


Snow had been falling 


which was said to be blowing at the rate of 55 miles an hour as reported in 
New York. The holder then fell, every column being broken, and it fell 
almost over the top of the tank. The columns all fell outwardly with the 





exception of one, which fell inwardly, leaving nothing that was shapely. He 
had an opportunity of learning why the holder fell, It ought not to have 


| fallen, but the reason was evident. It had been constructed for 4s. for stock 
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and about 2s. for work; the 2s. representing about 100 per cent. profit. | 
Therefore, when the engineer of the works showed him iron bolts taken from 

the fallen columns, numbers of them never having entered the iron plates 

holding the columns, while others had only entered } inch, though they 

were intended to enter 2 inches, and when he pointed out here and there in 

the columns flaws which had unquestionably been there for years, he (Mr. 

Page) saw that one of the difficulties under which they labored in the United 

States, but from which he believed companies were exempt in England, was 

that of a company coming in, taking the ground, laying its pipes, construct- 

ing its works, and the builder taking the money and stock, and leaving the 
works to fall. One of the most striking features he saw in London as he 
went southward was the magnificent structure described in the paper just 

read, rising far above every other building. He pointed it out with pride to 
some of his friends who were interested in the electric light companies, say- 
ing, ‘‘ That is the loftiest monument of the gas industry, which never will 
come down ; while your electric light shares are going down every day, and 
will soon go out of sight.’ 

Mr. Foulis (Glasgow) said he understood Mr. Livesey to say that he con- 
sidered if 40 lbs. per square foot of wind pressure was provided for it was 
sufficient for any structure ; but he (Mr. Foulis) thought this was rather un- 
safe, because they knew that not later than last winter the wind pressure 
went as high as 50 lbs. per square foot. It was quite true, as Mr. Livesey 
said, that it came in gusts, but it was just those gusts which every engineer 
had to provide against ; and though gusts did not probably strain a structure 
80 much as a continued pressure, they ought to be provided for in every 
structure in this country. He believed 50 lbs. per square foot, as stated in 
such works as that by Professor Rankine, and in all French works on engi- 
neering, was a pressure that ought to be provided against. Not that he 
suggested that Mr. Livesey’s holder would not stand 50 lbs. pressure ; but 
he thought, in designing and calculating strain on such a structure, 50 Ibs. 
per square foot ought to be allowed for. In talking about the weight to be 
overturned, Mr, Livesey spoke as if he thought the gasholder was so held by 
the guides that it became practically one piece with the framing, resting on 
a solid base ; but he (Mr. Foulis) did not think it was possible, in a struc- 
ture of this kind, to get so exact a fitting as would bring about this condition 
of things. They must, to a certain extent, look upon a gasholder as being 
a floating body, having a definite amount of stability; but it would be 
scarcely safe for them, in calculating the strength of the framing, to simply 
reckon that they had to overturn the holder as if it were a mass of 300 tons 
weight resting on solid ground. A great deal of the stability of the structure 
would depend upon the perfection with which the joints were made, and he 
should like to know what precautions had been taken in this respect. 

Mr. R. Harris (Bow Common) said as the gasholders at the Great Central 
Gas Works were mentioned indirectly in the paper and directly by Mr. 
Anderson, it might be interesting to the members to know that he (Mr. 
Harris) had had charge of those holders for rather more than 20 years, and 
they had always worked very well. They had never given him any trouble 
or anxiety, but had remained perfectly firm and substantial. The only re- 
pairs they had needed had been at the connections between the diagonal and 
horizontal stays and cast iron columns, 
cast iron brackets ; and from the effect of the wind and other causes they 
had been somewhat strained at times, and fractures had taken place. Some 
of the brackets had needed replacing, but this was the only difficulty that 
had been ex, erienced in working. ‘The gasholder at Kensal Green had been 
mentioned as having fallen to pieces. This was constructed without framing 
and had a flat crown. He happened to sce that holder go to ruin, and he 
believed it would not have done so had the columns been able to stand and 
retaih the top curt in its proper position ; but the fact was that, from an ex 
cessive strain coming on the curb (traced to a great extent at the time toa 
mass of cast iron which hal been suspended from the bottom of the holder 
to give increased pressure), and the curb not being supported sufficiently by 
columns round the exterior, it gave way. Some of the columns fell out- 
wards, the crown of the holder became of an oval shape, and the whole thing 
collapsed together. In reconstructing the holder the late Mr. Wricht adopt- 
ed the form of a box girder for the top curb, and this be believed was in ex- 
istence at the present time. 

Mr. Corbet Woodall (London) said he was hardly surprised at tho 
the model, and especially the structure it represented, had on the 
their American cousin. It was a very big thiag, and he 
had been impressed by its enormous size. H» also regared it as a proud 
evidence of the liberty enjoyed by an Eaglishman to do exactly as h> pleased, 
even to the extent of deforming a district. When, however, Mr. Livesey 
told them that they had not by any means reached the end, but that com- 
panies in all cases in future should be cont.at, whatever their size, with two 
gasholders—that Mr. Trewby, for instance, 
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tiguity to a town, a gasholder of the size of that in the Old Kent Road was 
not already too large, and a larger would, to his mind, be an insult to 
the neighborhood in which it was placed. He should like to ask Mr. 
Livesey why, seeing he was so satisfied—and he (Mr. Woodall) cordially 
agreed with him in his satisfaction—with the framing he had designed, it 
should not be equally suitable to a holder of, say, 100,000 cubic feet. There 
was an expression in the paper that large holders were necessarily less 
troublesome than small ones ; but it appeared to him that it was entirely a 
question of design, and not of size—that the proportions being right, a small 
holder ought to work as well, and just as efficiently as a large one. So also 
with reference to the character of the framing. If it were good for a large 
size, he could not see why it should not also be good with regard to a small 
one. On the question of trussed and untrussed crowns, he had not much 
experience practically of trussed ones, for he never built but two or three. 
Very early in his professional life he concluded that it was the right thing to 
follow in the road of the pioneers whom Mr. Anderson had named ; but when 
Mr. Livesey, in his paper, spoke of the system of trussing having been con- 
demned in the year 1868, it was only right to remind the members that his 
late friend Mr. Innes designed a holder of 160 feet diameter without a fram- 
ing some years earlier than 1868—he believed in 1854. On the question of 
curbs, Mr. Anderson condemiied fig. 5, but he presumed only because of its 
position in relation to the side and top sheets. When the same form was in- 
clined, as in fig. 6, he thought there was very little to be said in condemna- 
tion of it. Naturally he said so, because this was practically the form he 
adopted in the last large holder he had built. What they had to secure in 
the top curb of a holder under considerable strain, because of the low angle 
of the roof, was that the curb should be a girder placed in the possition most 
suitable to support the strain upon it. If the girder had but one table and a 
web plate, as in the case where the curb was formed of one angle bar and a 
thick plate, then the iron was badly placed ; but by putting in the second 
angle-iron, which was the plan adopted by him in two or three of the holders 
at Kennington, they put in the lower member of the girders and added 
greatly to its strength. The top sheet was made to be the web, and the 
outer and inner angle-irons the two tables ofthe girder. Having to build a 
very large holder, he found that this form did not give the requisite section 
to restrain the pressure which would come upon the curb, and therefore, in- 
stead of the two angle-irons he adopted two channel-irons 10 inches in depth 
and covered by plates top and bottom, making a box girder 11 inches deep 
inside, and about 3. ft. 6 in. in depth from froat to back. This gave an éx- 
cellently strong girder for the purpose it had to serve. 

Mr. R. Morton (Nine Elms) said that he simply wished to express a little 
of the disappointment which he felt that Mr. Livesey, having succeeded in 
so minimizing the material used in the framing of his last gasholder—one 
might almost say so etherealized it—had not given the members something 
more of the idea he hinted at in the Journal of Gas Lighting some few 
months ago, for doing away with the top framing altogether. He (Mr. 
Morton) had very considerable doubts about the framing of the holder de- 
scribed in the paper ; but he must say, having s2en it both at a distances and 
close at hand since it was ‘finished, his ideas had been considerably modified. 
He should nevertheless still prefer to let the holder stand a year or two be- 
fore giving its design unconditional approval. 

Mr. Woodall asked whether the question of the freezing of the Iutes of the 
lifts, especially the upper one, had been considered, and how Mr. Livesey 
proposed to deal with it. 

Mr. W. Cleland (Liverpool) said he did not know whethor it would be con- 
sidered rather presumptuous for one who had never had to dasign a gashold>r 
to make any remarks on this occasion ; but he took courage to do so by re- 
flecting that there must be many in the sam? position as himself, and p:r- 
haps they would like to have a few rem arks on what he had observed in 
superintending the construction of gasholders and taking charge of their 
working. One of the great advantages of having plenty of gasholder room 
was that it enabled the managers to meet the irregularities of demand in a 
much less expensive manner than by throwing retorts out of us2 and putting 
them into work again, Ther? was one point Mr. Livesey had not touched 
upon, but perhaps he would do so befor? coacluding—namoly, that as the 
strength of a chain was only the strength of its weakest link, the proportion 
of strength in the differeat parts of gasholders was of much importance. 
His attention was drawn to this som? years ago in consequence? of what he 
saw in the pap2rs resp eting the destruction of a gasholder at Backton. He 
looked into the matter in a holder which had rac2athy been ec onstructed, and 
found that the strength of the girders and eolumas was not utilized to more 
than 40 to 50 per cant., ia consequenc? of th» defective streagth aad number 
of the bolts and rivets. At that tim>—a gool’miuy y2ars ago—those details 
were left to a considerable extent to the contractor ; but now they were more 
If the strength of the framing wore calculated 


lions, should have two holders, each of 15 millions capacity—it occurred t simply by the strength of the angle-irons and plates and castings composing 
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that a gasholder was intended to act as a regulator in the storage of gas ; 
but there was one point that required very careful looking into, and that was 
the tightness of the whole. No holder had yet come under his observation 
which was perfectly tight ; and it struck him that if the percentage of loss 
by leakage were carefully traced, a large proportion of it would be found 
atributable to the holders. How to overcome this was a question. He 
doubted if a new holder, constructed as at present with the greatest care, 
would be found to be tight ; it would be found to be losing gas, though the 
temperature remained the same. How much of this loss was due to absorp- 
tion by the water, and how much to leakage, he could not tell; and he 
should be very glad if Mr. Livesey could give the meeting any information 
as to securing tightness. The advantage of cast iron columns with regard to 
resisting rust was an important point. To prevent columns rusting inter- 
nally he found it very useful to allow a thorough ventilation by a current of 
air through them, while excluding rain ; because with closed columns the 
moisture kept shifting round from side to side according to the heat of the 
sun, so that the different parts were alternately wet and dry, thus causing 
the column to rust rapidly. With regard to the pressure of the wind, per- 
haps he did not comprehend Mr. Livesey perfectly, but he understood him 
to reckon 40 lbs, per square foot. If he meant this as the effective pressure 
on a vertical section of the holder it might be correct, but if it meant the 
real strength of the wind he must say that in Liverpool they experienced 
gales which rose to 75 lbs. to the foot. With regard to the importance of the 
pulleys touching the guides, there could not be any doubt that it was a great 
practical difficulty to secure any given number of pulleys touching the 
guides from top to bottom, and to ensure it much more pains than he had 
yet seen bestowed in the construction of the framing would be necessary. 
As far as he could see, the perpendicularity of the columns seemed to depend 
on the perfect exactitude with which their parts were turned in the lathe. 
The base was leveled with as much care as possible, and it was supposed that 
when a column 50, 60, or 100 feet high had been erected, the center of that 
column would be perfectly plumb. But this was a great assumption, and he 
questioned if it was ever fulfilled, Then, in fixing the guides to the columns, 
dependence was chiefiy placed on the brackets being perfectly planed, and 
on the straightness of the casting of which those guides consisted ; but it 
was impossible to cast guides sostraight as to make the pulleys touch in all 
parts. 

Mr. C. E. Jones (Chesterfield) said that having two forms of construction 
—untrussed and trussed holders—under his care, and having had some ex- 
perience with them, he had arrived at the conclusién that there was no just 
cause for trussing gasholders. It appeared to him, from the remarks he had 
heard, that an idea existed that untrussed gasholders were a new idea ; but 
he had some on his present works which had probably existed more than 
4) years. There were two of them, one being constructed by an engineer in 
the room. It was a thing of “airy lightness,” and he admitted that it had 
cost him great anxiety in windy weather ; but for all this he thought the 
principal of trussing gasholders was open to very grave doubts. He had 
other holders which were heavily trussed, but he thought there was as much 
stability in untrussed gasholders, if properly constructed, as in trussed ones. 
He preferred columns to brackets as standards to gasholders. It appeared 
to him the correct mathematical form to adopt was that of a column, because 
an equallzation of force in windy weather was obtained with columns, which 
one could not hope to obtain by the use of brackets. He could not go into 
the details of the paper so much as it deserved, but it occurred to him that 
in the framing there was an objectionable feature in the multiplicity of 
joints. He also thought that with wrought iron there was great liability to 
oxidation. They all knew that in tubular bridges and other structures tons 
and tons of rust were taken out from time to time. He should like to ask 
Mr. Livesey if he would tell the meeting whether he had made any calcula- 
tion with regard to the gradual waste of iron on the framing per annum from 
this cause, and what the life of the framing would be as compared with cast 
iron, His own impression was that, with the multiplicity of joints and 
liability to oxidation, its life would be far shorter than that of cast iron fram- 
ing. 

Mr. C. R. Mead (Sutton) wished to ask Mr. Livesey why he preferred a 
wire rope to the ordinary tension rod round the top. He (Mr. Mead) some 
time ago designed a holder for Hong Kong, where excessive gales had to be 
encountered. Its girders were strutted by struts from the center, and tension 
rods from end to end, The struts were made with a lock nut and tightening 
nut, so that they could be tightened up to the required degree of tension. 
He would also ask Mr. Livesey why, instead of making the diagonal tension 
rods simply rods of fixed length, he did not introduce gibs and cotters at the 
end for tightening, or wrought iron rings in the center and tightening nuts 
in the ring. It appeared that the rods were of a fixed length, incapable of 
adjustment ; and he should like to know. why these alterations from the or- 
dinary practice were made. 

Mr. S. Hunter (Salford) said the discussion had turned in some measure 
on the question of wrought iron versus cast iron framing. He should like to 





put it to Mr. Livesey whether, if cast iron were used, is would not be abso- 
lutely necessary either to make the structure immensely strong, and to use a 
large quantity of metal, or if it were made so light as to bring it within 
reasonable cost, it would not be dangerous in working. If he might antici- 
pate his reply in this respect, he thought that this would be the answer, 
and that whatever the wear and tear might be with wrought iron, cast iron 
would, on account of cost, be absolutely impracticable if made strong 
enough, or else dangerous in working if of light construction. 

Mr. Livesey, in reply, said he was much pleased with the discussion, and 
He 
was not altogether in favor of the braced system for small holders, because 
the ordinary plan was easier to construct. 


not the least with the criticisms which had been passed upon the paper. 


It was a question of economy and 
convenience of construction for small holders, for which the ordinary column 
Two gentlemen—Mr. Hunt and 
Mead—had spoken about the adjustment of the ties. The governing prin- 
ciple had been to get the greatest strength with the least expenditure of 
material and money. 


and girder would answer every purpose. 


If he had used round ties and adjusting screws, with 
a ring in the center, in every bay, there would have been something like 80 
struts or welds. The strut might be the strongest part of a bar of iron, but 
it might very easily be the weakest; therefore struts had been entirely 
avoided, and these diagonals consisted of one flat bar the whole length, with 
no joint whatever, riveted to each upright with a proper number of rivets, 
The idea 
was to maintain the full strength of material as far as possible right through ; 
and when once properly fitted and fixed no further adjustment was necessary. 


in such a manner as to weaken the diagonals as little as possible. 


Mr. Hunt asked whether the tangential rollers came into play. He had been 
on the holder a good many times since it had been at work, and he found 
nearly all the rollers came into play to a much greater extent than he had 
expected—the radial rollers at all points, and a very large proportion of the 
tangential rollers. The question of oxidation had been raised by one or two 
He had not allowed for oxidation, because they did not intend to 
There were no joints or crevices, as in lat- 


speakers. 
allow any rusting to take place. 
tice girders, that could not be easily got at to paint. 
sible to the paint brush, and it was their intention, in the first instance, to 


Every part was acces- 


give it two or three coats of red lead in succession, and thus to fill up every 
interstice where water could lodge, and so absolutely protect it from rust. 
The light hand-rail round the top of the holder, instead of ornaments, was 
very useful, enabling the men engaged in painting to suspend their tackle 
from any point. As to trussed crowns for small holders, he had only recom- 
mended them where additional weight was wanted, but he thought Mr. 
Anderson had the best of the argument. Flanged rollers he did not like so 
well as tangential rollers. They did not work very smoothly, but when they 
came into play would grind against the side of the guide. There was a ques- 
tion between Mr. Anderson and Mr. Hunt about the column and the standard, 
and he agreed with the latter that the standard was rather difficult to cast, 
owing to the unequal contraction of the web and the back and front flanges. 
Whether a standard or a column was to be used was mainly a question of 
cost. The tank was constructed on the same principle as the one that some 
few years ago developed a few cracks, which they succeeded in stopping. 
This tank was filled last November, and had no water put into it since, and 
was still full. It was a concrete tank, rendered; the whole pressure conse- 
quently being on the inner face of the wall. They put in the wall, edgewise, 
about 25 wrought iron bands, 3} inches by } inch, which had made it secure. 
He might inform Mr. Page that bad work was not altogether unknown in 
England, and when a disaster happened to a gasholder it was almost invari- 
ably to be traced to bad workmanship and inaccurate fitting. As to the 
strength of the wind, referred to by Mr. Foulis and Mr. Cleland, he had cal- 
culated for a wind pressure of 42 Ibs. He had no faith whatever in the reg- 
istering wind gauges at present used. Mr. Benjamin Baker (a great authority 
on wind pressures, and the designer of the new Forth Bridge), who was em- 
ployed in the investigation in reference to the disaster to the Tay Bridge, 
had made a report on this guide framing, which was published in the 
Journal of Gas Lighting, and in it he said that a 40 Ibs. wind was the out- 
side pressure to be allowed for. This 40 lbs. wind pressure, even if it ever 
oceurred, could only apply to the upper part of the holder, and not to the 
bottom, which would to a certain extent be protected by surrounding build- 
ings. Mr. Foulis also spoke about the accuracy of the fittings, They had 
succeeded in fitting this holder so accurately that at all points of the framing 
there appeared to be equal tension, and the holder at all heights fitted the 
framing ; so that they could not detect any oscillation whatever from the ac- 
tion of the wind or any other cause. This was due very largely to the excel- 
lent workmanship put into it by the contractors and their foreman, As Mr. 
Foulis said, the security depended upon the perfection of the joints ; and 
great care was bestowed upon them. The standards were put in in five 
lengths, and each length was allowed to lean back slightly when the struts 
were put in; then the rivet holes in the diagonals were marked, and drilled 
a trifle short. 
drifting up the diagonals, and so tightening them, the uprights were pulled 


They found by experience how much was necessary, and by 
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in perfectly true. He had stated in the paper that the limit of size had prob- | ridges, as employed at Shipley, is 2,850 Ibs. The expansive force of the lime 


ably been neggly reached. He quite agreed with Mr. Woodall’s remark. 
What he meant was thatin reference to starting new works of moderate 
size, not more than two holders were necessary. The only thing he had to 
say about the box girder was that it was an exceedingly good form, but it 
was more expensive than mere angle iron. If angle iron would answer the 
purpose, a simple work of that kind was better and cheaper. He had not 
considered the question of the freezing of the lutes, which was one of those 
things that must be dealt with when the time came. They had always over- 
come the difficulty hitherto ; and there was this advantage, that the larger 
the tank the greater the body of water, and the longer it was in cooling down 
to freezing point, so that he did not think very large holders were so apt to 
freeze’as smaller ones. A low walt built around the bottom of the holder 
protected it from the action of the wind, and prevented freezing in the tank ; 
then by uncupping it at night, and cupping it in the morning, the danger of 
freezing would be reduced to a minimum. In reply to Mr. Morton, he cer- 
tainly had an idea that a gasholder might be constructed which would rise 
with perfect safety considerably above the framing ; but until such a thing 
had been tried he thought it better not to bring it before the Institute in a 
paper. Mr. Cleland’s reference to leakage from holders would enable him 
to make a useful suggestion. Some years ago Mr. Douglas brought before 
the Association a plan for covering gasholders with a wash of Portland ce- 
ment put on over the tar. They had been trying this and tarring the holder 
and then washing it over with Portland cement before the tar was dry. They 
found that this disccvered the leaks in a most wonderful manner. The mix- 
ture of the tar and cement attained a certain setting property which he-.be- 
lieved would enable them, by applying a second coating of cement, to stop 
these small leaks. If the cement, too, kept its present color, it would be 
more sesthetic in its appearance than the black tar which Mr. Anderson 
seemed to think a desideratum. The wire rope round the top was employed 
for the sake of cheapness. In the old plan a tension-rod connecting alternate 
columns was used, with a stretching-screw in the middle; and it occurred 
to him that they might manage it by having one stretching-screw in the 
whole circumference, and this had been found to answer. He thought what 
Mr. Hunt had said about cast iron being too heavy for these great heights 
was quite correct, He himself should be rather afraid of cast iron for such a 
height. 





On a New Method of Mining Coal. 
<> 
By Mr. Pacer Mostey. 
A paper read at the Meeting of the Iron and Steel Institute, England. 

It is proposed in this paper to give a short description of a new method of 
coal getting, as carried on by a process patented by Messrs. Smith & Moore, 
which has for several months been in daily operation at the Shipley collieries 
in Derbyshire. 

Nearly two years ago experiments were commenced by some of the officials 
at these collieries with a view to practically utilizing the power of lime, 
which, when concentrated and used in a confined condition, produces most 
snecessiul results, while the process has for its recommendation perfect safe- 
ty, simplicity, and economy. The present mode of operating is to employ 
lime in a specially-caustic state made from limestone. This is ground to a 
fine powder, and consolidated by a pressure of about 40 tons into the form of 
cartridges 2} inches in diameter, having a groove along the side. These are 
then packed into air-tight boxes to protect them from damp, and are ready to 
he conveyed to the mine for use. The cartridges are made by hydraulic 
power In a press specially constructed for the purpose, which can nay erected 
at a small cost at any colliery. The shot-holes are first drilled by means of a 
light boring machine, and an iron tube, about one-half inch in diameter, hav- 
ing a small external channel or groove on the upper side, and provided also 
with perforations, is then inserted along the whole length of the bore-hole. 
This tube is enclosed in a bag of calico, covering the perforations and one 
end, and has a tap fitted on to the other end. The cartridges are then in- 
serted and lightly rammed, so as to ensure their filling the bore-hole. After 
the cartridges have been enclosed by tamping, in the same way as with gun- 
powder, a small foree-pump is connected with the tap at the end of the tube 
by means of a short flexible pipe, and a quantity of water, equal in bulk to 
the quantity of lime used, is forced in. The water being driven to the far 
end of the shot-hole through the tube, escapes along the groove and through 
the perforations and the calico, flowing towards the tamping into the lime, 


can be judged by comparing the bulk of lime produced by the slaking of 
one cartridge with a similar cartridge in its compressed form, specimens of 
which are shown. 


In order to further demonstrate the power contained in these cartridges, I 


have here two pipes which have been burst by lime cartridges used in the 
same way as in a shot-hole in the coal. The one broken into small pieces 
was burst at a lecture given by Prof. Abel at the Royal Institution on April 
28 last. The piece not broken shows that the force is not exercised in blow- 
ing out the tamping if not properly rammed. This pipe was previously test- 
ed by water pressure to a strain of 953 lbs. per square inch without bursting, 


that being the limit of the testing power employed. The thicker pipe was 
burst at Shipley’s collieries, it being thought unsafe to try an experiment 
with a pipe of such strength in a lecture room, The time oceupied in drill- 
ing a hole three feet deep and 23 inches in diameter, including setting up the 
drill, averages 12 minutes ; charging a hole with cartridges and tamping up, 
four minutes ; and pumping in the water, one minute ; thus effecting a con- 
siderable saving of time as compared with drilling, charging, and tamping a 
hole for gunpowder. 

The sprags are left in under the coal, so as to allow the force to exert itself 
, 
for a distance of several inches behind the end of the drilled holes, In 10 to 
15 minutes, on the removal of the sprags, the coal falls clean from the roof, 


as far back as possible, and in many instances the coal is forced off and falls 


in large masses ready for loading, practically making no small. If all the 
sprags are removed at once, the entire length of coal operated on falls ; but 
the collier can, if more convenient, remove two or three sprags at a time, 
and let down as much as he requires for loading, leaving the rest to remain 
spragged up till wanted. In places with bad roofs this is especially advan- 
tageous. In addition to the time saved by this process and the increased 
quantity of large coal that can be got in fewer hours’ work, it is hardly pos- 
sible to describe to those who have not witnessed it the saving of the labori- 
ous exertion to the collier himself compared with what he has to go through 
in wedging. Again, when powder shots are fired by specially-appointed 
men, delay necessarily occurs in fetching them to the spot, and, for their 
own convenience, they will often arrange to fire a number of shots as near as 
possible to one another, thus shaking the roof in that particular district of 
the mine. 

The use of our system, however, avoids the necessity of additional prop- 
ping from that cause, and further prevents any disturbance of bodies of gas 
from concussion by the firing of powder shots. It also renders it unneces- 
sary to employ a separate set of men for firing shots while the men are out 
of the pit. The following are among the principal advantages claimed for 
this system : 

Absolute immunity from explosion of gas, there being no fire or flame, 
There is no smoke or noxious smell of any kind. The roof is not shaken 
by this process ; no vacuum is created, as is the case with a blown-out shot ; 
and the coals in falling produce much less dust. It has been proved by re- 
cent experiments that coal dust finely divided and mixed with atmospheric 
air is sufficient, even when no gas is present, to carry the flame of a blown- 
out shot to a considerable distance ; and also that dust, air, and gas together 
will carry flame more than twice the distance that it will when there is no 
dust ; moreover the presence of dust considerably aggravates the effects of 
burns. Skilled labor is unnecessary, and the coal can be got with much less 
exertion to the collier than by wedging. The apparatus is simple and inex- 
pensive ; it is easily carried about and kept in order ; and it can be used in 
narrow and cramped workings, and in thin seams. After pumping the water 
into the charged holes, the men need not discontinue working, as is the case 
with gunpowder ; for by simply moving away from the face of the coal while 
the sprags are being taken out, all risk of injury from falls is avoided. Any 
number of holes can be loaded, and by applying the water to them in quick 
succession, a continuous and gradual pressure is brought to bear along the 
face, which causes the coal to fall in large masses. It is thus brought to 
bank in a better condition for stacking or carriage than by_any other means ; 
and the results, when compared with wedging or powder, show a considera- 
ble increase in the percentage of large coal got. 

The following statement of the comparative working of two stalls adjoining 
one another is given as a fair average specimen of the economy of labor and 
the increased output of large coal resulting from the use of this process 
throughout the Shipley Collieries. 

[For Table of Comparative Workings, sce next page. | 





saturating the whole of the charge, and driving out the air before it, The 
tap is then closed, so as to prevent the escape of steam generated by the ae- 
tion of the water on the lime, and the flexible pipe attached to the pump is 
disconnected. Experience has shown that after introducing the water there 
is always an interval before the steam attains a high pressure, so that all dan- 
ger can be avoided. The action of the steam first takes place, cracking the 
coal away from the roof, and this is followed by the expansive force of the 


lime. The pressure of steam generated by the usual charge of seven cart- 


Thus far, I have alluded principally to the commercial value of this meth- 
| od of coal getting, and the profit to all concerned resulting therefrom ; but 
far more important than this is the absolute safety it provides from all risks 
of explosion, as well as the protection it affords from the numerous accidents 
constantly occurring through falls from which the men cannot get away in 
| time, while standing in front of the face to hammer down the coal; a class of 
| accidents very frequently and strongly alluded to in the evidence laid before 
| the Commission on Accidents in Mines, now sitting, as a reason why different 

















Aug. 2, 1882. American Gas 





4 
J 


Light Journal. 











Comparative Results of the Lime Patent and Wedging at Shipley 
Collieries. 








Wedging. No. 2 Stall, 
Woodside Pits. 


Lime Patent. No. 1. 
Stall, Woodside Pits. 





1882. |_——__—_- 
| Hours of | Tons got. Hours of Tons got. 
Labor. Labor. 
Week ending January 25....... 963 225 58 274 
= February 1....... 100 178 71 236 
“ February 8....... 123 225 90 258 
3192 |B 8D 763. 


. 





140 tons more coal were thus got with 100 hours’ less labor by the use of the lime 
than by wedging. 

by gunpowder, with the risk attaching thnreto, is almost preferable to wedg- 
ing. The new system of coal getting, I may add, has been seen by several 
of the Royal Commissioners on Mining Accidents in two of the pits at the 
Shipley collieries, one of which has been only recently opened out so that 
there is little or no weight on the coal; and I have the authority of Professor 
Warrington Smyth, Professor Abel, and Mr. Burt, members of the Royal 
Commission, who have visited Shipley, to say they were much gratified to 
see in practical working a method so obviously favorable to the safety of life 
and limb, and one which accomplished its purpose so thoroughly, and with 
such economy in regard to the high proportion of large coal obtained by its 
use. To them, as to the public generally, the most important recommenda- 
tion of the new process must obviously be the almost entire immunity which 
it provides against accidents from shot-firing and from falls—two of the 
most serious causes of loss to human life with which coal mining operations 
are now attended. 

In the coal fields of Europe and America together, the number of fatalities 
annually oceurring in coal-mining may fairly be numbered by thousands, 
and it is a serious reflection upon our scientific knowledge that heretofore it 
has furnished no adequate remedy for getting rid of, or even sensibly reduc- 
ing, the risks incidental to this most precarious employment. It is lament- 
able to be compelled to state that so far from any such result having occurred 
the number of those killed in coal mining not only shows an absolute increase 
from year to year, but in some countries, as in Austria and Germany, has 
been increased relatively to the total number of hands employed. It is thus, 
perhaps, the chief merit of the new process I have endeavored to describe, 
and it is certainly the claim which, of all others, its inventors put forward 
with the greatest pride, that it enables the coal hewer to carry on his trade 
with practically the same amount of safety as pertains to other occupations, 
and we do not hesitate to say that the universal adoption of caustic lime for 
getting the coal, combined with the introduction of a more perfect safety 
lamp, would make mining mortality a very different thing to what it has un- 
fortunately been in the past. 

The process has been tried most satisfactorily in other collieries besides 
those at Shipley, and I will only add, in conclusion, that the proprietors of 
the system, which has been patented in Great Britain and several foreign 
countries will be happy to show it to any members of the Institute or to 
others desirous of seeing it in daily operation. 





The Coal Production of France. 
oie-siliaiaiie ; 

Strange to say the French people, with all their habits of industry, econo- 
my and thrift, appear to have been very negligent in the matter of develop- 
ing the mineral wealth of their coal mines ; and, according to excellent 
authority, are more dependent now upon their neighbers for their supplies of 
coal than they were thirty years ago. The following interesting facts upon 
this subject are taken from the London Mining Journal : 

While England has carried her annual coal extraction to about 130,000,000 
tons per annum, while Germany has now risen to nearly 50,000,000 tons an- 
nually, and while between fifty and sixty millions tons are now extracted 
every vear from the soil of the United States, the utilization of the coal 
wealth possessed by France makes but slow progress, Still, French coal 
mining cannot be said to be’a stationary industry, Some advance has. un- 
doubtedly been made during the last twenty years. In 1850 the production 
of coal in France stood at 4,433,567 tons. In 1860 this total had receded to 
4,309,622 tons, but in 1870 it had been carried to 14,330,008 tons, and in 1880 
it had further expanded to 19,412,412 tons. The imports of coal into France 
in 1850 amounted to 2,791,700 tons ; in 1860 to 5,900,630 tons ; in 1870 to 
4,779,650 tons ; and in 1880 to 8,635,014 tons. The French have thus be- 





come more dependent upon their neighbors for coal than they wers 30 years } 





since, The consumption of coal in France has outstripped the production 
during the last 30 years, although not to any very maierial extent. We may 
just note that the consumption of coal among the French stood in 1830 at 
; in 1860 it had risen to 10,270,252 tons ; in 1880 to 10,109,958 
tons ; and in 1880 to 28,047,126 tons. 

The great growth of steam power, and the progress of wealth and luxury 
among the French no doubt account for the continual increase in the produe- 
tion. 


7,225,267 tons 


Although the French have not sueceeded in supplying their coal re- 
quirements, they have, however, not been altogether unsuccessful in their 
efforts to keep pace with the progress in the demand for coal on the part of 
the French public ; and it is certainly satisfactory that this should be the 
case, as in every country which claims to oceupy an important position in 
the world ought clearly in these days of steam railways, steam shipping and 
steam impelled industries to, at any rate, substantially meet its own require- 
Probably the 
principal reason why coal mining has made such comparatively slow progress 


meuts if it cannot spare any black diamonds for its neighbors. 


among the French is the fact that until within a comparatively recent period 
manufacturing industry has not acquired such an important development 
in France as in Great Britain and the United States. Another cause which 
has tended to reduce the production of coal in France has been the tendency 
of the French to embark in agricultural an vinicultural industries in prefer- 
ence to a pursuit requiring them to pass a large portion of their lives under- 
ground. 

The gay and lively Frenchman is, to some extent, a child of the sun, and 
he does not feel himself when deprived of the light and warmth of that great 
luminary. The third influence which tends to check the progress of French 
coal mining is the magnitude of the standing army maintained by the French 
Government, which diverts a large proportion of the flower of the French 
youth from useful purstts of every kind. Nevertheless, in spite of every 
obstacle, and every drawback, coal mining makes some advance in France ; 
and as manufactures grow in importance there is no doubt that the extrac- 
tion will increase still further in response to the influence and pressure of a 
growing demand. 

The same tendency of population to desert rural districts and to crowd in- 
to great towns is observed in France as in other countries; and as this ten- 
dency is highly favorable to the development of manufacturing pursuits 
which depend upon steam for motive power, it is calculated to assist and en- 
courage the further progress of French coal mining. 





A Fire Escape. 
_—— 
Mr, J. E. Codman presented the following description of a fire escape, at 
a meeting of the Engineers’ Club of Philadelphia : 
A brick tower, to be erected convenient to the external or street walls of a 
building ; 
ity may favor, and tower to be of such height as to give access to it from the 


may be situated either inside or outside of said walls as opportun- 


roof. 

Plan of tower to be cylindrical, with a central shaft of about 27 inches di- 
ameter ; around said shaft is formed an inclined winding passage, 2 feet 3 
inches in width, making the inner diameter of tower about 6 feet 9 inches. 
Floor of said passage to be curved or U-shaped, and be about 6 feet clear in 
height. The surface of inclined passage or channel to be perfectly smootir 
or glazed, and be constructed with fire-proof material. 

The tower will have access to it by fire-proof doors, from each story and 
roof ; doors to be in two folds, to be fastened on the inner or room side by 
bars or latches only, doors to open outward and be contained in the thick- 
ness of walls. There will be no door at foot of tower, but the passage or in- 
clined channel will terminate in a vestibule or fire-proof chamber, 6 x 10 feet, 
in the outer walls of which will be a large doorway to street, made and secur- 
ed in same manner as described for the other doors. 

The incline is proposed to be at an angle of about thirty degrees, but will 
be interrupted by retarding curves of less gradient to control and equalize 


the momentum of bodies gliding down the incline in a sitting posture ; the 
bottom grade will be so reduced as to bring the moving body to a rest in 


said vestibule. 

The intention is that man, woman or child using this mode of escape, shall 
enter the passage or channel from any of the stories or roof and assume a 
sitting posture, in other words, squat down, and thence glide to the bottom 
of tower, in a safe, rapid, easy and continuous mannner, one behind the 
other ; the width of channel and curved form of seat or surface, confining 
them to this course, independent of their inclination to do otherwise, and 
thus obviating crowding or packing. 

The retarding or flattened curves form convenient starting places on entec- 
ing the tower. 

From the nature of this mode or form of escape there can be no falling or 
crowding by the strong over the weak, as would happen in the use of stairs 
of any form during a conflagration and consequent excitement. 
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| Any one fainting on entering the escape would be 

























































| bx ittom., 
| This escape is adapted to any height of building, number of stories or | 
height of stories ; less costly than a stair, and taking 


stair built for ordinary purposes, 





: circuit at the usual time, about 7:45 in the evening, by saying that the cir- 
cuit was open, and the break was not discovered and closed until about 11 

o'clock. ‘The cireuit,” he said, ‘‘ begins at our station opposite the Acad- 
emy of Music, in Fourteenth street, passes along Fourteenth street to Fifth 


; avenue, down the avenue to Washington square, through the park to Waver- 
; ly place, thence to Broadway, up which it passes to Fourteenth street. There 
' : ; 


are 27 lamps on the circuit, and it is tested six times a day. The last test on 
Tuesday was just before 6 o’clock, and the circuit was complete at that time. 
When the time came for illuminating, however, the lamps would not light, 
and of course the only thing to be done was to examine every lamp until the 
break was found. To do this required some time, and it was nearly eleven 
o'clock before we discovered that a wire was detached from the lamp on the 
south-east corner of Washington Park. The wire was not cut; it was sim- 
ply disconnected, and the circuit was soon closed and the lamps were lighted. 
: it was a moonlight night, and on no part of the line was it dark enough to 
cause any serious inconvenience.” 
‘** Have you any idea how the wire became disconnected 2?” asked the re- 
porter. 
‘Tt looks very much as if it was done maliciously,” answered Mr. Lynch; 
** but of course I can make no charge of that kind. It might possibly have 
been the result of an accident, but our men are very careful, and the acci- 
dent, if it was one, must have happened after the six o’clock test. Such a 
thing, unless it was done designedly, would not happen once in a thousand 
days,” 





Employing Waste Products of Coke Ovens. 
——_— 

In view of the rapidly growing importance of the coke industry of the 
United States, anything which will tend to render more profitable the work- 
ing of this material will be hailed with satisfaction. The above subject is 
now, and has for some time past, been attracting the attention of scientific 
men in England, and it is to be hoped tha* som~ practical benefit will result 
from their studies. Engineering contains the following relating to this 
topic 

‘A change of some moment in the manufacture of coke seems likely to 
prove a great benefit to the coke manufacturers in the South Durham dis- 
trict. 
would be speedily exhausted, but the introduction of the disintegration pro- 


It was feared a few years ago that coking coal of that great district 


cess, enabled coal that had been previously deemed unfit, to be used in the 
manufacture, And there is now a successful attempt to utilize what have 
heen previously bye-products in the manufacture. 

‘** About twenty years ago attempts were made in this direction at the great 
works of the Messrs. Pease, at Crook, but they were given up because of the 
limited results. Some two years ago a paper was read at the meeting of the 
Lrop and Steel Institute of the success of French attempts in this direction, 
and the method has now been successfully attempted near Crook, and it is 
likely to be adopted elsewhere in the Durham coal field. It is evident that 
bve-products that have been wasted become valuable 
aggregate value of the quaatities that could be obtained from the coke made 
in this country for metallurgical purposes alone, has been estimated at one 
million sterling. If even a portion of this sum ean be realized by the makers 
it will be an immense benefit, and will lesson a great evil in the coke burning 
district. 

‘The production of coke, too, in the South Durham coal field is continually 
growing, and in that growth there has been the enlargement of the need fcr 


some method of utilizing what have been long the waste products of manu- 


facture. In the score of years that have elapsed since the early efforts were 
made, the values of tar and ammoniacal liquor have been very greatly in- 


creased, and thus the value of the success of the present attempts is much 


| duced as the use of the process ehlarges the production, 


safely carried to the | more than it would have been a score of years ago had success fully attended 
| it then. 


‘Tt remains to be seen how far the process will be adopted, and whether 


up less room than a/| there will be a field for the use of the whole of the liquor that will be pro- 


Its value is great, 





ti | and it is to be hoped that its adoption may be expedited by the increase in 

a A Broken Circuit. | the value of the products that have been so long wasted.” 

| ; —— 

i 3 The New York Daily Times, of July 27th, gives the following reasons why Petroleum Surprises and Developments. 

| Washington Square was dark on Tuesday evening, July 25th : | allie 

14 The electric lights in Washington Square and on Fifth avenue and Broad-| The New York Daily Tribune makes the following interesting statements 
way, from Waverly place to Fourteenth street, were not lighted on Tuesday | about the ‘ flurries ” whic:. have taken place in the petroleum market when 
evening until 11 o’clock, and as gas is no longer used on these sections of | unexpected and large additions have been made to the oil-producing terri- 
those thoroughfares, they were shrouded in comparative darkness, which oc- tory. The decline in the newly-discovered Warren field appears to have 
casioned a good deal of comment from the people passing through them. commenced already ; but the very existence of this Warren field goes far to 
This section of the city is lighted by contract by the United States Tlumin- show that the calculations lately made by Prof. Wrigley, as to the probable 
ating Company, of which Eugene T. Lynch is the President. Mr. Lynch limit and capacity of the oil-bearing sands of Pennsylvania, are not to be in 

| explained to a reporter the failure of the company to furnish light on the | #2y Manner accepted as conclusive : 


‘* The history of the discoveries in the oil fields in this country has been 

From 1866 to 1872 the 
$5, and the producers were making 
Then the field in Butler County was struck, and from that 
day to this the production has been greater than the consumption. Before 
Butler had begun to decline the Clarion field was opened. Then came the 
Bullion pool with its 2,000 and 3,000 barrel wells, which forced the price 
down to $1.50. This field was soon exhausted, and better times for the pro- 
ducers were at hand, when the Bradford field, the largest in extent ever 
For nearly five years the 


one of a series of disappointments to the producers, 
price per barrel averaged from $4 to 
money rapidly. 


sradford field increased its 
The con- 
sumption was not over one-half this amount, and, with the Standard Oil 
Then 
Bradford began to decline, and again a silver lining was seen in the cloud ; 
In May, 1881, the first well was struck in 
Alleghany County, New York, and a new field w*s opened which soon more 
than made up for the decline, and again the producers looked forward to the 
near future when the consumption would equal the production. Then was 
the great ‘646’ mystery struck, and with it followed disaster to the owners 


known, was opened. 
production, until it had a daily output of over 100,000 barrels. 


monopoly squeezing the producers, many of them went to the wall. 


but again disappointment came. 


of wells generally, and lower-priced oil than since the summer of 1874, when 
for a short time it sold for 45 cents a barrel. Where the next field will be is 
only a matter for conjecture. 

‘* The only time when the excitement over a new oil field was as great as 
that now reigning in the Cherry Grove district was in 1865, when the Pithole 
fever took possession of the public. 
of that year. 
proportions, and within six months it had 8,000 inhabitants and almost as 
large a floating population. Atthe pinnacle of its greatness it had fifty 
hotels, some of them palatial and gorgeous, and one of which cost $80,000. 


The first well was opened there in May 
In less than two months Pithole was a city of considerable 


It had miles of streets lined with banks and all kinds of business establish- 
ments. A $50,000 transaction was considered of small account, and, miseal- 
culating the future of the place, wealth was squandered on new enterprises 
which in the minds of its citizens promised fabulous fortunes ; but Pithole 
was only a child of six months’ growth when it began to exhibit symptoms of 
an early decay, and it declined almost as rapidly as it sprang up. 

‘‘The Tribune correspondent visited Pithole the other day and found only 
one voter living in the place. The railroad was long ago torn up, and most 
of the houses were torn down. Two of the streets are still open, and beside 
them remains a pitiful scattering of old houses in the last stages of decay. 
Fields of corn and oats stretch over the streets and squares where once were 
gaudy theaters and dance houses, gorgeous saloons and mammoth hotels. 
When the oil fever was high a half-acre of what is now waste pasture land 
was sold at a rate equivalent to $100,000 an acre. Over on the hill stiil lives 
old Mr. Copeland, who in 1865 refused an offer of $700,000 for his farm, Two 


He still owns it, and his 





success will be of the utmost value to the coke manufacturers, because the | 


so valuable that the | 


vears later he would have taken as many cents. 
| danghter teaches school and supports the family, In all this there may he a 
| 


| lesson for speculators at Garfield to-day.” 





Melting Steel by Electricity. 
<> 

Professor Siemens a short while ago made the following interesting experi- 
ment, before a body of practical electricians : A number of broken pieces of 
steel were put in a properly arranged crucible, having a perforated lid, the 
two currents of the electro motor terminating in the upper and lower part of 
the crucible. In fourteen minutes the entire mass of metal was heated, turned 
red and liquefied. The cost of 
fuel required for this apparatus is very much less than that which would be 
A 
| considerable saving may be consequently attained in steel works if this pro- 


There was not a single bubble in the mass. 
wanted if the fusion were effected by the direct application of the heat. 


cess be generally adopted. 
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Testimonials showing the Advantages of Gas for Cooking and Heating Purposes, 


FROM THOSE WHO HAVE TRIED AND PROVED OUR STOVES AND FOUND 


VHEM “GOOD.” 


First Prizes have been Awarded us, as follows: 


One Gold Medal, Twelve Silver Medals, 


One Bronze Medal, Five Diplomas. 


We herewith submit to Gas Companies and Consumers ADDITIONAL Testimonials to those presented in the 


preceding issue of the Gas Licur Journat of July 3, 1882: 


PHILADELPHIA, March 22, 1282. 
THE GOODWIN GAS STOVE AND METER Co., 
GENTLEMEN :—About nine months ago I purchased from you a “ Sun Dial 
tas Stove,” and I have used it constantly ever since. In the summer months, 
the Gas Stove, superceding in great measure, the fire in the range, the temper- 
ature of the whole house was greatly reduced, and this I regard as one of the 
benefits of using the stove. There is an expense for gas, but there is also 
a saving in coal. In the morning the range is scarcely ever used for cooking 
purposes, summer or winter; and to me this is the greatest convenience, be- 
cause (breakfast must be on the table precisely at 6) by striking a match THE 
STOVE IS IMMEDIATELY IN ORDER, and cooking two dishes at a time, so that 
in half an hour or less, breakfast for seven persons is prepared. My wife 
would not now be without it, and I never fail to recommend it. 
I am, gentlemen, yours respectfully, 
EDWARD MacHARG, 
1304 S. 17th Street. 


PHILADELPHIA, March 15, 1882. 
TO THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :—My wife desires me to say, your Gas Stove answers every 
purpose, bakes, roasts, boils and keeps warm, all articles needed for eight (8) 
in family, as good, if not better than any Coal Stove or Range in existence, 
our help are very sorry to give it up in the fall, and long to commence in the 
early summer; no dirt, dust or trouble in lighting. 

: Respectfully, J. H. CANTRELL, M. D., 
1000 South 2d Street. 


PHILADELPHIA, March 21, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

The Gas Stove purchased from you has proven a household treasure, it is 
always ready at the touch of a match; does its work (all the cooking, baking, 
etc., for a family of four) to a charm, and we would not part with it. We do 
not notice the disagreeable odor caused by other gas stoves which we have 
uséd, and which is so annoying in a small kitchen. Another result is the 
freedom from the heat in the summer time, which is impossible to avoid in the 
use of a kitchen range. Very truly, yours, 

JAMES 8. SMYTH, 
324 Christian Street. 


PHILADELPHIA, March 17, 128?. 
THE GOODWIN Gas STOVE AND METER Co., 
GXNTLEMEN :—I have been using the Sun Dial Gas Stove I got from you 
during the summer season, for the last two years, doing all the cooking, bak- 


ing, broiling and washing with it, with entire satisfaction, and with trifling 
expense for gas. I prefer the gas stove for baking purposes to the Excelsior 
range which we have. Respectfully yours, 

Mrs. JOSHUA EVANS, 


148 N. 15th Street. 


PHILADELPHIA, March 25, 182. 
THE GOODWIN GAS STOVE AND METER Co., 

DEAR Srtrs:—Have had in constant use this winter the Sun Dial Gas 
Stove, with a reflector to heat a room of 20 feet square, and during the sum 
mer at my residence as a cook stove, and was perfectly satisfactory in each 
capacity. Yours, 

GEO. C. LINCOLN, 

1308 Chestnut Street 


PHILADELPHIA, March 30, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 
GENTLEMEN :—I have used your Sun Dial Gas Stove and can recommend 
it as a first-class article. I would not be without it. 
Most respectfully, H. E. BITTERLICH, 
703 Market Street. 
PHILADELPHIA, March 10, 1882. 
THE GOODWIN Gas STOVE AND METER Co., 

DEAR Sirs :—The Sun Dial Gas Stove which we bought of you in Decem 
ber last has given satisfuction-—bakes, broils, boils, ete., to perfection. At 
the same time heats a good size room. 

Yours, ete,, 


Mrs. A. E. GARDENER, 


90L Franklin Street. 
PHILADELPHIA, March 30, 


1882, 
THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :—The Sun Dial Cooking Stove is the most complete article 
of the kind ever put in the market; would not be without one for twice the 
price; have used mine all winter and find it cheaper than coal. 
success in their sale, I remain, 


Wishing you 
Yours, very truly, 

Mrs. R. W. PETERSON. 
PHILADELPHIA, March 18, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :—It affords me great pleasure to recommend the Sun Dial 
Gas Stove. I consider that meats and fish cooked in the stove are far superior 
to those cooked by coal or wood. It gives me satisfaction in every particular. 

Respectfully, 
CHARLES P. KUCHLINE, M. D. 
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THE GOODWIN GAS STOVE AND METER CO., Philadelphia, New York and Chicago. 


PHILADELPHIA, March 22, 1882 


THE GOODWIN GAS STOVE AND METER Co., 
1012 and 1014 Filbert Street, 

GENTLEMEN :—Your favor to hand; about a year ago my wife purchased 
from you a “Sun Dial Gas Stove” and has given it a thorough trial. She 
pronounced it a wonder, doing well all that you recommended. She would 
not part with it for twice its cost. I cheerfully grant you the use of our 
name, if it will in any way benefit or advance the sale of the stoves. 

Respectfully yours, A. J. REILLY, 
3243 Sansom Street. 


PHILADELPHIA, March 23, 1882. 
THE GOODWIN Gas STOVE AND METER Co., 

The Sun Dial Gas Stove purchased from you last summer, has given us 
the greatest satisfaction, as being one of the very best that ever came under 
our notice, its facility for cooking and baking being equal to the best range 
in any kitchen, which together with its economy of Gas, being far less than 
Coal used for the same purpose, recommends it as one of the pleasures and 
Very truly, 

E. ©. ELIAS, 
656 North 11th Street. 


comforts of a Summer Kitchen. 


PHILADELPHIA, March 24, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

DEAR Srrs:—We purchased of you May 27, 1880, a No. 5 Sun Dial Gas 
Cook Stove, that we have used for two years during the summer, and consider 
it to be a great saving of work, cost and dirt, with better results for summer 
cooking than either a range or stove burning coal. 

Yours truly, J. C. RULON, 
1313 Vine Street. 


PHILADELPHIA, March 22, 1882 
THE GOODWIN Gas STOVE AND METER Co., 

The Sun Dial Gas Stove purchased from you gives entire satisfaction. 
Everybody should have one for summer use. My wife is particularly pleased 
Yours, etec., 

W. C. BARRETT, 
34 N. 39th Street. 


with its baking capacity. 


PHILADELPHIA, March 20, 1882, 
THE GOODWIN GAS STOVE AND METER Co., 

DEAR Sirs :—In reply to yours of the lfith inst., I most cheerfully write 
as below giving you permission to use if you consider it to the point: Our 
experience in regard to the *“‘ Sun Dial Gas Stove,” I can say without any 
hesitation, is of the most gratifying character. It 1s one of the most con- 
venient articles that can be put in a kitchen. Our Sun Dial has been in use 
for nearly two years, and has never cost a cent for repairs. In point of 
econemy, where ordinary care is used, it is cheaper than a range coal stove. 
and in convenience and comfort, especially in hot weather the Sun Dial Gas 
Stove in my opinion, stands unrivalled. . 

Yours, very truly, THOS. A DOWNS, M. D., 
209 N. 41st Street. 


PHILADELPHIA, March 24, 182. 
THE GOODWIN Gas STOVE AND METER Co., 

GENTS :—In response to your inquiry about the ‘‘Sun Dial Gas Stove” 
purchased from you, I certainly must acknowledge its excellence and utility, 
for after a continuous use of over three years, have found it a most decided 
success as a cooking apparatus, and this opinion is based upon the daily 
appreciation of those who use it constantly. The consumption of gas in con- 
nection therewith is an expense that is more than recompensed by the saving 
in every other respect, and so it appears to meet every requirement. I cheer- 
fully offer myself as one of your references, and privilege you to send any one 
wanting information to me, as I can convince them that the ‘“‘Sun Dial Gas 
Stove” is simple, safe and satisfactory, and a saving institution in any 
household. Very truly, yours, etc., , 

CHARLES H. DOUGHERTY, 
1314 Chestnut Street. 


PHILADELPHIA, March 16, 1882. 
THE GOODWIN Gas STOVE AND METER Co., 

GENTS:—The Sun Dial Gas Stove that I purchased of you July 9, 181, 
has been in constant use at my house since that date, and has far exceeded 
my expectations, and I cheerfully recommend it to all who wish an article in 
GEORGE B. ZANE, 

1008 S. 2d Street. 


the Gas Stove line Respectfully, 


PHILADELPHIA, March 16, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :—The Sun Dial Gas Stove purchased of you has given entire 
satisfaction, As far as baking and cooking is concerned, my wife thinks it 
preferable to the range; besides keeping the house free of heat, coal gas and 
dirt. I can cheerfully recommend it to any one desiring a durable and econ 





ormical cooking arrangement for summer use. 
MILES -KING 
1628 Francis Street. 


Respectfully yours, 


PHILADELPHIA, March 20, 1882. 

To THE GOODWIN GAS STOVE AND METER t'O., 

GENTS:—I have been using one of your ‘‘ No. 7 Sun Dial Gas Stoves” in 
my family for the last two years, and it has given the utmost satisfaction. 
It does its work thoroughly and in a better manner than a coal stove or range. 
It boils, bakes, broils, toasts, and really does everything that a first-class 4 
stove or range can do. I believe it to be more economical than a coal stove, 
and for the convenience and comfort derived, I would not be without it. Wish- 
Mrs. CLARA POLE, 


1522 Race Street. 


ing it every success, Iam, Yours respectfully, 


PHILADELPHIA, March 29, 1882. : 

THE GOODWIN GAS STOVE AND METER Co., 

GENTs:—In answer to yours of the 2ist, would say, that we have used 
your Gas Stoves during the whole of last summer and part of autumn. We 
are very much pleased with the same, for comfort, economy and effectiveness, 
it is all that you claim for it. We look upon it as indispensable. 

Yours, HERMAN HAMBURGER, 
1513 N. 10th Street. 





2137 AUBREY PLACE, PHILADELPHIA. 

Messrs. W. W. GOODWIN & Co., 

DEAR Sixrs:—The * Sun Dial” Gas Stove you sent me, I am glad to say, 
has proved an entire success. If my testimony is of any value to you, you are 
at liberty to use it. The decrease in the coal bill more than offsets the increase 
in the gas ditto. The cooking is excellent and uniform in its operation. No i 
dirt or dust irritates the careful housewife, and Mrs. 8. describes it a “ real 
treasure.” In my bumble opinion any man who really wants to add to the 
number of allotted days of his better half, had better invest in a ‘‘ Sun Dial” 
and save her worry and himself expense, Yours, W. H. SEYMOUR. 


Opposite Michigan and Illinois Central Railroad Depots. 
Tuos. DAKIN, Proprietor. 
CHICAGO, Feb. 27, 1882. 
THE GoopwiIN Gas STOVE AND METER Co., 

GENTLEMEN :—The Sun Dial Gas Stove that I purchased of you has given 
entire satisfaction, and supercedes any other that is at present on the market. 
We have given it a thorough trial. 

THOS. DAKIN, Prop. Adams House. 


Respectfully yours, 


OFFICE OF SAMUEL MYERS & CO. 
268 and 270 Madison St. 
CuHIcaGo, Feb. 24, 1782. 





THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :—We are well pleased with the Gas Heating Stove we use 
in our store. We have had it in almost constant use, using steam only when 
it was required tor other purposes in the building. We consider your stove 
neat, clean, and “‘ A 1” in every respect, and trust you may sell a lot of them. 

Yours respectfully, SAMUEL MYERS & CO., 
268 and 270 Madison Street. 


CHICAGO JOURNAL OF COMMERCE, 
Wm. Baker, Publisher, 
No. 70 State Street, 
CuicaGo, March 3, 1882. 
THE GoopWIN GAS STOVE AND METER Co., 

(GENTLEMEN :—The cheerful Gas Stove purchased from you in October 
last, for use of Journal of Commerce office, has given the greatest satisfaction. 
It is wholly free from odor, the heat easily regulated, and has all the appear- 
ance of a clear burning coal] fire without its attendant inconveniences. We 
can strongly secommend it. Yours truly, 

JOURNAL OF COMMERCE, 
70 State Street. 





CuicaGo, ILL., Feb. 24, 1882. 
THE Goopwin Gas STOVE AND METER Co., 
Drar Srrs:—I have thoroughly tested the Sun Dial Gas Stove in my 
laboratory, and found it not only an excellent heater, but the handiest stove 
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THE GOODWIN GAS STOVE AND METER CO., Philadelphia, New York and Chicago. 


for laboratory purposes I have tried. For chemical purposes it becomes 
necessary to use different intensities of heat, which can be modified on the 
Sun Dial to perfeetion. During the cold snap, my laboratory was well 
heated, and often the gas had to be turned off to allow the room to cool off. 
Respectfully, J. C. HOOFMAN, M. D., 
161 Washington Street. 





AMERICAN IRON WORKS—JONES & LAUGHLINS, 
Lake, Canal and West Water Sts. 
CHICAGO, Feb. 25, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

GENTLEMEN :-—We have used during the winter and fall months one of 
your improved ventilating and reflecting gas heating stoves, and are glad to 
say it has given us entire satisfaction. It has been used in one of our offices 
where any other kind of heater would have been impracticable, and our 
shipping clerk is warm in its praise. 

Yours respectfully, JONES & LAUGHLINS, 
Lake, Canal and West Water Streets. 
OFFICE OF VERGHO, RUHLING & CO., 
IMPORTERS, 
138, 140 and 142 State Street, 
CHICAGO, March 7, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 

GENTS :—We are using one of your No. 7 Gas Stoves in the lunch room of 
the young ladies, connected with our retail depot. We are perfectly satisfied 
with its workings, and cheerfully recommend it to any one needing a really 
useful and desirable and useful article. Our clerks have no more cold 
lunches, but, instead, they now have a well-cooked first-class dinner, and say 
they don’t see how they did without the ‘* Goodwin Gas Stove 


” 


so long. It 
should be in every well-regulated store. 
VERGHO, RUHLING & CO., 

138, 140 and 142 State Street. 


Yours very truly, 


CHICAGO, January 24, 1882, 
THE GOODWIN GAS STOVE AND METER Co., 

DAR Sins :—-The Sun Dial you put in my office has proved equal to the 
representations made, Sorry | did not know of it sooner, so I could have en- 
Very respectfully, 

O. W. BARRETT, 


120 La Salle Street. 


joyed its benefits before. 


CHICAGO, Feb, 25, 1882. 
THE GoopWIN GAS STOVE AND METER Co., 

GENTLEMEN :—I have been using one of your Gas Stoves since June, 1881, 
and have found it very convenient, and it seems to answer its purpose in 
every particular, Yours truly, 

W. R. KING, 
2108 Prairie Avenue, 


CHIcaGo, Feb. 23, 1882. 
THE GOODWIN GAS STOVE AND METER Co., 


CHICAGO, Feb, 25, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 
DEAR Sik :—You are at liberty to use my name as using and recommend- 
ing your stoves. The two I have had proved satisfactory in every particular. 
Respectfully, CHARLES C. CURTISS, 
2011 Wabash Ave. 


CHICAGO, March 4, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 

DEAR S1rs:—About a year ago I purchased one of your gas stoves, about 
the first one you sold in the city after establishing your agency here. It 
works well, gives good satisfaction, and we can heat an ordinary sized room 
sufficiently for all purposes. We use it in the spring and fall before we start 
the furnace; I think that every family could use one to advantage. I prefer 
them to oil stoves on account of the odor. The expense of running it is very 


| small, especially where you wish temporary heat. 


G. LASHER & SON, 
125 S. Water Street. 


Yours, truly, 


CuicaGco, Feb. 28, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 
GENTLEMEN :—In utility, cleanliness and rapidity, the Sun Dial Gas 
Stove is unequalled in all the purposes for which a cooking stove is needed. 
Respectfully, MRS. FRED. B. CLARKE, 
44 Ada Street. 


CHICAGO, Feb. 27, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 

DEAR Sitrs:—With pleasure we inform you that the No. 2 heater gas 
stove bought of you some time ago has worked satisfactorily. 
BRACHVOGEL, PRESS & CO, 

261 Wabash Ave. 


Respectfully, 


CHICAGO, Feb. 24, 1882. 
THE GOODWIN GAS SroveE AND METER Co. 
GENTLEMEN :—I am now using one of your small size Gas Stoves and like 
it very much. It heats well, and is always neat and convenient. 
Respectfully, M. R. JOHNSON, 
Short-hand and Commercial Institute. 
83 La Salle Street. 


CuicaGo, March 1, 1882. 
THE GOODWIN GAs STOVE AND METER Co. 
I purchased one of your gas stoves about nine months ago, to use at home. 
| My wife is well pleased with its working, and wonld not be without it. As 
a summer cook-stove, we think it has no superior, and for winter use it is 
| equally desirable, being always ready for instant use, night or day. 
ANDREW CUMMINGS, 
13 E. Van Burlee street. 


CHICAGO, Feb. 25, 1882. 


GENTLEMEN :—Most cheerfully 1 recommend your Gas Stoves, having | 


one in use myself in my family, and find only satisfaction to report on. 
Respectfully yours, FRED. SOMMER, 
2212 Archer Avenue. 


CHICAGO, March 4, 18¢.. 
THE GOODWIN GaAs STOVE AND METER Co., 


GENTLEMEN :—The Gas Cook Stove I bought of you I have used for the | 


past six months in my lunch room, and take great pleasure in saying that it 
has given entire satisfaction. Its arrangement for roasting, I think, superior 
to any process with which I am acquainted. 

Yours truly, M. H. PHILBRICK, 


66 State Street. 


CHICAGO, Feb. 24, 1882. 
THE GOODWIN GaAs STOVE AND METER Co., 
The Sun Dial Gas Stove purchased of you about eight months ago has 
been in use ever since, and given entire satisfaction in all respects. 
SCHLESINGER & MAYER, 
State and Madison Streets. 


CuicaGo, Feb. 24, 1882. 
THE GOODWIN Gas STOVE AND METER Co., 
GENTLEMEN :—I would merely add to the numerous testimonials already 


received by you, that our gas stove gives perfect satisfaction. I would not 


be without it (especially in summer) for twice its value. 
Respectfully, Mrs. L. S. MAJOR, 
2943 Vernon Avenue. 


| THE GOODWIN GaAs STOVE AND METER Co. 
Dear Sirs :—Your favor of the 21st inst. received, asking for our opinion 
of the Sun Dial Gas Stove. In reply, we would say that it has proved very 
satisfactory and fully up to your recommendation. We strongly recommend 
it to the public. Very respectfully, CLARKE & CO., 
| 125 La Salle Street. 


CHIcAaGo, Feb. 25, 1882. 
THE GOODWIN GAs STOVE AND METER Co. 

GENTLEMEN :—The “Cheerful” heating stove purchased of you last fall 
has proven entirely satisfactory, and its merits are even more than you claim. 
A tidy housekeeper will appreciate its cleanliness and convenience, and in the 
| matter of economy—in my case, it has been less expensive than the use of coal. 

Respectfully, J. E. HALL, 
266 Wabash Ave. 


CHICAGO, Feb. 27, 1881. 
THE Goopwin Gas STOVE AND METER Co. 

DEAR Sirs :—The No.7 Sun Dial Gas Stove purchased in August last, 
coritinues to ‘bea grext fevorite, its use ‘has been in hght housekeeping, still 
we have tried it in many ways, cooking anything we have wanted, and its 
working has been perfect, more than realizing our greatest expectation. The 
cost of gas for fuel we are satisfied has been less than coal would have been, 
and the trouble saved, with its cleanliness in use, is a very great recommend- 
ation. Respectfully yours, 

C. H. CHURCH, 
374 Oak Street. 
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THE GOODWIN GAS STOVE AND METER CO., Philadelphia, New York and Chicago. 


CHICAGO, March 9, 12882. 
THE GOODWIN GTS STOVE AND METER Co. 

I purchased one of your ‘‘Sun Dial” Gas Cooking Stoves from you last 
summer, and take great pleasure in bearing testimony to its merits. My wife 
says it is a perfect jewel, and should be in the possession of every house- 
keeper. It is better than you claim for it. 

JOHN R. FLOYD, 
American Express Company. 


Yours, very truly, 


CHICAGO, Feb. 27, 1882. 
THE GooDWIN GAS STOVE AND METER Co. 


The “Sun Dial” which I purchased of you last summer, with the idea of 


only having a summer cooking stove, in order that I may do away with my 
brick range and thereby keep my house much cooler, has proved so convenient 
and cooks so nicely, and at the same time costs no more to run than my range. 
I have used it almost constantly ever since, both during summer and winter. 
It broils fish and meats, bakes biscuits, bread, and pastry much better than 
the range, and cooks, roasts quite as well as the range and of course is much 
less trouble to run, as my cook has no coal to bring in or ashes to carry out. 
If I could not buy anether I would not sell it at any price. If any of your 
purchasers waut to know the merits of your ‘‘Sun Dial” cooking stove send 
Respectfully, 
8S. G. MYERS, 
2613 Michigan Ave. 


them te me. 


CuicaGo, Feb, 24, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 

My Dear Sir :—In replying to yours of the 20th inst, I would say, that 
the 10-inch Ventilating and Reflecting Gas Heating Stove purchased from 
you in October last, has given me excellent satisfaction. The heat is soft and 
pleasant, there is no pereeptible odor, and the consumption of gas is trifling. 
I consider it particularly adapted to office use, or for heating a bath-room, 
drawing-room or nursery. Very truly, yours, 

CHARLES D. GAYLORD, 

236 S. Water Street. 
CuicaGco, March 15, Lee. 
THE GOODWIN Gas STOVE AND METER Co. 

GENTLEMEN :—We having used one of your No. 10 Sun Dial Gas Cooking 
Stoves since September 1, 1881, we take pleasure in expressing our satisfac- 
tion. We use the No. 10 Sun Dial especially for oysters. We make stews in 
one and one-half minutes. We fry, broil, roast and bake in as quick a time 
as we can on our large range. For cleanliness it has no equal, the cost of gas 
is not as much as coal. We must actually say, we could not get along with- 
out it. Wishing you the fullest success for the Sun Dial, we remain, 

HEINZ & LANGUS, 

Restaurant and Oyster House, 
122, 124 and 126 8S. Clark Street. 


Respectfully yours, 


CuHicaGo, Feb. 22, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 


I have in my house one of your Gas Cooking Stoves. I could not very 


well do business without it, for Iam always in a hurry for my hot cup of 


cotiee in the morning with a piece of a toast and some warmed up potatoes, 
etc., and if I had to wait till the girl got the hard coal stove heated up to a 
cooking heat, I would always be late to business. In the summer season 


they are a luxury, both as to economy and coxvenience; it only heats up itself 


and not the entire house. A coal cooking stove would necessarily have to do 
everything. Very respectfully, 
4. BAL LARD, 
329 Michigan Ave. 
CHICAGO, Feb, 23, 1882. 
THE GOODWIN GAS STOVE AND METER Co. 

GENTs :--Four months ago when we purchased a Sun Dial Gas Stove, you 
then asked us to let you know how we would be pleased with the workings 
of said stove. We have taken all this four months to ascertain, and now let 
you know that we are perfectly pleased with the result ; as you are aware we 
use the stove for the heating of small rooms, in which we dry our cigars. It 
is well adapted for the purpose. Respectfully, 

H. B. FRANKLIN & CO. 


CuicaGco, Feb. 24, 1882. 
THe Goopwin Gas STOVE AND METER Co. 

In reply to yours of 16th ult., we take pleasure in stating the 5 A. Sun 
Dial Gas Stove purchased by us of your Co. last October has given us eminent 
satisfaction. Yours, respectfully, 

G. M. MUNGER & CO. 
1345 and 1347 Wabash Ave. 


CANTERBURY VARIETIES, CHICAGO, 
Tur GOODWIN GAS STOVE AND METER Co. 
DraR Sirs:—The Sun Dial Gas Stove that I purchased ef you some time 


since has been in constant use in my restaurant. I say of it without hesita- 





tion it is the handiest stove I ever used. It is always in working order at any 
hour, day or night. I can cook a stew inside of two minutes, and in fact, it 
has never failed in any operation I have heretofore tried upon it. I most 
cheerfully recommend it to all persons using gas, as it is convenient, portable 
and safe. There is no kindling wood to chop and no coal to carry, and for 
cooking, your gas costs you at the rate of coal at $3 per ton or less. Trusting 
that this testimonial may be of benefit for the sale of your really valuable 
Respectfully, 
JOS. A. MOLL, 
124 W. Madison Street. 


article. I remain, 


CHIcaGo, Feb. 25, 188’. 
THE GOODWIN GAS STOVE AND METER Co, 

Drak Sirs: —I have had in use since last May, one of your No. 7 Sun Dial 
Gas Stoves in my kitchen, a three flat-iron heater in my laundry. During 
the summer, not an ounce of coal. wood or coke was burned in my house for 
any purpose. All cooking and leundry work was done easily, promptly and 
satisfactorily by the gas stove and iron heater, at less expense for gas than 
for coal and kindling necessary to ran a range. The flat-iron heater was used 
under the boiler, on wash-days, by adding a simple support for the boiler at 
an expense of only thirty-tive cents. I have taken pleasure in showing and 
recommending the stove, ete., to my friends, and many of them have pur- 
chased. Yours truly, 

T. WATSON. 
CuicaGo, March 11, 1782. 
THE GOODWIN GAS STOVE AND METER Co. 

GENTLEMEN :—The Gas Cooking Stove No. 5 A, which I purchased of you 
some months since, has given the most perfect satisfaction, and we consider 
it quite indispensable. It cooks everything with a speed and thoroughness 
quite astonishing, at an average cost of $4 per month. We would not part 
Very respectfully, 

E. B. SQUIRE, 
3766 Lake Ave. 


with it on any account. 


CuicaGco, March 10, 1882. 
Tue GoopWIN Gas STOVE AND METER Co. 

Dear Sirs :— In answer to your request, I will state that several months 
ago I bought one of your Sun Dial Gas Heating Stoves for the purpose of 
warming a large batb-room. It has proved entirely satisfactory, and I take 
great pleasure in testifying to its efficiency in fulfilling the requirements for 
which I bough? it. Yours truly, 

WM. R. PAGE, 
1235 Wabash Ave. 


CuicaGco, Feb, 23, 1882 
Tor Goopwin GAs STOVE AND METER Co, 
DreAR Sirs :—Yours of the 16th inst. received, in regard to the Gas Stove. 
I am pleased to say it has given entire satisfaction. We have one of the 
smailer ones, and yet we can cook enough for our family of four on it very 
nice, and in about the same time it would take to make a fire. In the sum- 
mer especially I find it of great benefit, as it does away with the heat and 
worry of another stove. I would not be without the stove for a great deal. 
Mrs. H. ©. BOHNE, 
730 W. Madison Street. 


I remain, yours truly, 


CLEVELAND, April, 1882. 

THE GoopWIin Gas STOVE AND METER Co, 

DrEAR Sirs :—Having in my restaurant, 320 Euclid ave., one of your No. 8 
A, Sun Dial Gas Cooking Stoves, for Broiling it has no equal, always ready, 
losing but little time in getting an order, doing Roasting in same manner, 
also, all cooking to be done on any range, getting rid of dust from ashes or 
smoke. It is the most complete stove in every respect I ever used. 
E. HEYSE, 

320 Euclid Ave. 


Respectfully. 


CLEVELAND, April, 1882. 
THE GOooDWIN GAS STOVE AND METER Co, 
Sirs :—Having used in my restaurant, No. 5 Frankford street, one No. 8 
A., also one No. 8 Sun Dial Gas Cook Stove, I find them not only economical, 
but doing the cooking in better style and in less time getting rid of the smoke, 
dust and ashes of Coal Ranges, would not be without them for any considera- 
tion. MOLITOR & CO. 


CLEVELAND, March, 1882. 
Tae GoopWIN GAs STOVE AND METER Co. 

I have been Col. Wm. H. Harris’ cook for some time, have been cooking 
on an 8 A. Sun Dial Gas Cook Stove since July, 1881, and getting up on it five 
course dinners. It gives entire satisfaction in every respect, doing the cook- 
ing quickly ; would not like to cook on any other, especially in hot weather 
as it leaves the House cool and comtortable. 


ANGELO ESOAD. 
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Viscosity of Gas. 


-_- 


Brooks concludes from his experiments upon the 
viscosity of gas in a nearly perfect vacuum, that 
some of the molecules may traverse more than a 
hundred times the mean distance of their ordinary 
course, and that they may also acquire a corre- 
sponding augmentation of the mean velocity be- 
fore being stopped by collisions. From some of 
the phenomena he infers that the gaseous and 
ultra-gaseous states succeed each other in an in- 
so that at 


may be able to perceive, at the same time, 


given moment we 
the 
phenomena which are produced by the gas and by 


sensible manner, a 


the ultra-gas. Tresea and 


Andrews have shown that the 


The experiments of 
same fact is true in 
the passage between the solid and the liquid, and 
between the liquid and the gaseous states-—Ann, 
de Chim. et de Phys. 





Gas Stocks. 
ae Tarn een 


Quotations by G. W. Close Jr., Broker and 
Dealerin Gas Stocks, 


(with W B Scott & Co.,) 
34 Prinz Srreet, New korx Cry. 
Avaust 2, 1882. 
se” Allcommunciations will receive particular attention 


t#~ The following quotations are based on the par valve! 
of $100 per share. _gg 








Gas Co. sof N.Y. City. 
Capital. Par. Bid. Asked 
Central..... pcposeaiinee . $466,000 50 70 75 
PONE cianice canons ren 1,800,000 50 94 98x 
" Bonds 170,000 103 
Mauhattan............. 4,000,000 50 220 225 
Metropolitan..... ...... 2,500,000 100 177 1§2x 
“s Bonds... 658,000... 107 110 
Mutual.........0-.c000+ 5.000.000 190 ‘4 97 
‘* Bonds, go'd. 900,000 1000 100 = 104 
Muric‘pal............... 1,590,000 100 190 195 
” Bonds... .. 750,000 106 


110 | 









hattan, 5 p.c.; Metropolitan, 6 p.c.; 


Harlem 3 p.c. 


Municipal 4 p.c.; 


lis | 


| G. Shepard Page, New York City........... . 


Now York.....ccserscoce 4,000,900 100 115 
ee 270,000 50 — 10y 
| Gas Co's of Brooklyn. 
| Brooklyn ......... veces 2,000,000 25 105 107 
ER cia skis cattnene 1,200,000 20 65 70 
“8. F. Bonds. 320,000 1000 105 107 
Fulton Municipal..... 3,600,000 100 75 80 
Peoples. ciccnss...-.:, 1,000,000 10 45 
= BORAGE: « i.0003 290,000 104 107 
* lee Nr 250,000 78 90 
Metropolitan......... 1,000,000 199 62 65 
1 Ree eee aa 1,000,000 25 50 635 
= Cs coseivess 700,000 1000) 93 96 
Williamsburgh ....... 1,000,000 50 57 60 
= Bonds 1,000,000 100 161 
Richmond Co., 8. [. 300,000 50 70 75 
a Bonds....... 40,000 — — —_ 
Out of Town Gas Companies. 
Buffalo Mutual, N.Y 750,000 100 — 75 
-" Bonds 200,000 1000 95 100 
Citizens, Newark..... 918,000 50 — on 
“ “* Bds. 124,000 — 10 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G.& C.Co. 178 180 
Consolidated, Balt. 492 3 
Bonds.... 197 aoseee 
East Boston, Mass... 220,000 25 122 128 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 25 140 144 
PEGMEUAE DNs Bvccnssccss. 400,000 40 i148 150 
Hamilton, Ontario... 155.000 40 117$ 
Jersey City ........ .. 750,600 20 155 1€0 
Jacksonville, Ill...... 120,000 50 100 we 
Lewistown Maine... 400,000 100 — 10 
Laclede St Louis Mo. 1,200,000 100 112 117 
Montreal, Canada.... 2,000,000 100 168 (70 
New Sines, Conn.. 24 132 — 
Oakland, Cal.......... 82 83 
aie Jersey City je 80 
“ Bas. <n és 
Pittsfield, Mass....... 120 130 
Rochester, N. Y..... 50 =—70 80 
Wilmington, mal... 50 17 
Yonkers 50 30 32 
St. Louis Missouri.. 600,000 1) 250 254 
San Francisco Gas- 
Co., 8. Fr’isco Cal. 68 69 
Toledo, Ohio...... ma 95 97 
Troy, Citizens......... 600,000 100 — sa 
Washington, D.C... 1,500,000 20 185 200 
Ps Scrip 375,000 i& 260 206 
= The following dividends are payable Aug. 1: Man- 
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F J D : VIS g J R FE A RNUM We desire to draw the attention of the gas community to the merits of 
. ° ° . 9 the Srxvous Fricrion ConpENsER. Companies intending to introduce 


TRUSTEES AND AGENTS FOR THE 


new condensers into their works will do well to confer with us and ex- 


amine plans and estimates before contracting for any other pattern. 


SINUOUS FRICTION CONDENSER, The Friction ConDENSER is now in use at the gas works located in the 





following places : 


Portland, Me. Brookline, Mass. Pawtucket, R. I. Frederickton, N. B. 
Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. St. John, N. B. 
Gloucester, Mass. Woburn, Mass. Attleboro, Mass, Paterson, N. J. 
Newton & Water- Peoria, Ill. Calais, Me. Dover, N. H. 

, town, Mass. Clinton, Mass. Fall River, Mass. Waltham, Mass, 


Nassau Works, Brooklyn, N. Y. 


DAVIS & FARNUM MFG. C0. 


MANUFACTURERS OF 


Gias and Water Pipes. 


AND 
CAS AND WATER MACHINERY 
OF THE MOST APPROVED PATTERN. 


Also, Gasholders and Iron Roofing. 


Orders from Gas and Water Companies promptly attended to, 


WALTHAM, MASS. 





FOR SALE CHEAP, 


A Lot of Miner’s Lamps. 


STREET SIZE. 
Are in good order, and will be sold in quatities to suit. Address 
Nev’ YorRK & NEW JERSEY GLOBE Gas L?. Co., Limited, 
64-2 152 Broadway, N. Y. City. 


HALBERT E. PAINE, Late Comm’r Patents. STORY B. LADD 


PAINE & LADD, 


Solicitors of Patents and Attorneys in 
Patent Cases. 


WASHINGTON, D. C. 


THE GLOBE 
STREET LAMP. 
STREET LAMPS. 





MINER'S PATENT 


Are adapted tor use of Streets, Parks, 


Depots, Ferries, & Private Grounds, 


WITH POSTS OR BRACKETS. 


Jacob G. Miner, 


MORRISANIA, N. Y. CITY, 


CIRCULAR TO GAS LIGHT COMPANIES. 


Branca Orrick oF THE Strone Gas Fue anp Licut yo aeer | 
Corner Broapway AND Mat Srreet, YonKERS, July 2, 1881. 

The Yonkers Furi Gas Company is now in successful operation, manufacturing Water Gas by 
the Strrone Process, for Heat, Power, and Lieut. 

It has about two and a half miles of mains already in use through the heart of the city of 
Yonkers, and is supplying gas for cooking, heating, snd various industrial purposes. 

The problem of a purely fuel gas is at length practically solved, and is a complete success, 
That it must speedily go into universal use is apparent to everyone. 

Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which, 
if electricity should eventually drive them out of the field of illumination, will open to them another 
field still more vast and fruitful, and from which they never can be dispossessed. The Westchester 
Gas Light Company of the city of Yonkers employes the Lowe Process for making its gas. Here, 
then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 
and the old coal gas methods, and each observer will be enabled to form his own opinion as to their 
relative power and value. The Srronae Gas Fugen anp Ligur Company is the proprietor for the 
State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
All applications for licenses or for information should be addressed, as above, to 

R. W. VAN PELT, President of the Company, 
And also President of the Yonkers Fuel Gas Co.. and of the Westchester Gas Light Co. 


Announcement. G. W. DRESSER, C.E., 


nities Member American Society Civil Engineers. 

BY ARRANGEMENT WITH C ON Si LT | N G EN G NEER 
TORN METEVEN, ON ALL MATTERS PERTAINING TO 

of the London Gas Lt. Co., inventor of the G ns RNianufacture. 


NEW STANDARD PHOTOMETER, C. CEFRORER. 


Manufacturer of 
THE SOLE AGENCY FOR THE UNITED STATES IS « —< i >! 
VESTED IN THE UNDERSIGNED. Gr A Ss B U RR IN Ec eR s ad 
GAS HEATING AND COOKING APPARATUS. 
GEO. SHEPARD PAGE, FITTERS’ PROVING APPARATUS, ETC. 


Wall Street, New York. i No. 284 North Eighth Street, Philadelphia. 
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THE AMERICAN METER COMPANY. 


Sugg’s Patent “London Argand,” 


THE ONLY BURNER FOR WHICH A GOLD MEDAL WAS 
AWARDED. 


List of Sizes. 


Size. Candles. Ze, Candles. 
A (15 holes) 10 WH oles 20% 
ie >} 12 J (38 
c@i “.) ‘ we 14 ja(e *“ ) 3014 
D(z “ +) 16 K (42 “ 31 
E@? “ ) 18 KK (82 “ ) Bo | 
F(gO “ ) 20 NN (75 “ 2 rings) c 
Gigs“ ) 24 100 Candles (2 rings).. 100 
GG (33 “ ) 2514 2 » ie St 
H (36 “ ) 28 iO0 + (4 * j {00 


SUGG’S LANTERNS, 


WITH DOWNWARD DRAUGHT AND VENTILATING CHIMNEY. 





Size. Price. £ize. Price. 
50 Candle Lantern $25.00 200 Candle Lantern $65.00 
100 Candle Lantern 37.50 400 Candle Lantern 95.00 
SECTION ELEVATION 
Te 


SUGG'S PATENT STEATITE FLOAT LAMP GOVERNOR BURNERS FOR STREET LIGHTING. 
















BAR AND JET PHOT METERS. 
Suge’s Illuminating Power Meter. 
PRESSURE REGISTERS. PRESSURE & VACUUM REGISTERS 


EING’S PRESSURE GAUGES. 





Thermometers fitted with Ground Joints. 


Young’s Sulphur and Ammonia Tests. Letheby Sulphuc Tests. 
Photometrical Apparatus fitted with the Latest Improve- 
ments in Candle Balance, Sighting Box, ete. 


SPECIFIC GRAVITY APPARATUS. 





AMERICAN METER COMPANY, 


New York and Philadelphia. 























st oe 


2 i 
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J. H. GAUTIER & CO..| LACLEDE MANHATTAN 


CORNER OF > oa eee Ae FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS rpeTORT WORKS. 


CHELTENUWAM, MO. 
JERSEY CITY, N. J. Hand and Machine made Saal and Settings, Superior ADAM WEBER. 


MANUFACTURERS OF | Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles for Whitwell’s H»t Blast Ovens, Blast Furnace 


| and Cupola Tiles, Etc. CLAY GAS RETORTS 
Clay Gas Retorts, Fire Bricks and Tiles AND RETORT SETTINGS, 


Gas House Tiles, | aay Pot Cay nae jround Clay and Fire Bricks. Sewer FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc. Etc. "901 Pine Street, St. Louis, Mo. Office and Works, 15th Street and Avenue C., N. ¥. 


Ground Clay, Fire Brick and| ESTABLISHED EN 1845. - Borgner &y O’Brien, 


Fire Sand in — B. KREISCHER & SONS, MANUFACTURERS oF 


893-ly : Cc. E. GREGORY 
i T. B. GAUTIER, OFFICE FOOT OF HOUSTON ST., E.R., N.Y. tC LAY GAS RETORTS 


cay Relit Fae Britk Wonks, Clas TRetorts, rine anioxs, Tues, ere. 


(EDWARD D. WHITE & CO.) 
Manufacturers of Clay Retorts. Fire Brick, | TILES, FIRE BRICK. 23d St., Above Race, 


Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | ———— 
Office, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 









































cette oy GARDNER BROTHERS, uz. svaX®Ssonoy, wo. 


—ESTABLISHED 1864.—— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., ei for the New England States. 


OFFICE, 418 to 422 East Bd St, New York, ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERSEY. 


HENRY MAURER, 
Excelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 


Howard seaiae Pacific B.R. EVEN S & H O WARD, 916 Market = Louis, Mo. 
FIRE BRICK, GAS RETORTS, AND RETORT SETTINGS. 


SEWER PIPE, 38 TO 24 INCHES DIAMETER. 


Glass Pot Clay, Ground xire Clay, 1 in Barrels andin Bulk. All kinds of Fire Clay Goods. 























CHICAGO a or one THE PELOUZE & AUDOUIN 
REPORT & FIRE BRICK WORKS, Gas Retort & Fire Brick Co, CONDENSER 
304 to 402 N. WATER STT., CHICAGO, ILL. | TAYLOR & ANDERSON, bate 
GEORGE C. HICKS, PRESIDENT. | CONTRACTORS, AND MANUFACTURERS OF Smedberg’s Improvements. 


STANDARD Cc A S R ETO R TS, Fi R 2 U. 8. PATENTS, May 26, 1874, and July 21, 1874. 
Clay Retorts and Settings, BRICK, AND TILE. IXDUPANGADLE taachine.. During te eight yours which bare 
elapsed since its introduction, it has been adopted in the follow- 





BLAST FURNACE LININGS; CUPOLA BLOCKS; ing gas works : 
BLOCKS & TILES GRATE SETTINGS; STOVE LININGS: San Francisco, Municipal, N. Y., New Orleans, 
7 a matte ities ale aeeie in iat seinen sin inte . Boston, Sacramento, Quincy, 
ee DANK'S ROTARY PUDDLING FURNACE TILES; | gant er oan 
. es “ ANK’S ROT! 5 ILING FURNACE TILES; Reno, Hannibal, Newark, O., 
SF ee eee? ane Cine te Coder | SIEMENS’ & OTHER GAS REGENERATIVE FURNACE TILES; Petaluma, Red Blut, Louisville, | 
| rwY PRESSED GAR WORKER FURNACE BLOKE: ndianapolis, akland, f ake City. 
XXX I RESSED GAs WORK! feb RNAC E BLOCKS; Denver, Ohio Penitentiary, Hotel del Monte. 
ST | FIRE CEMENT, ETC., ETC. Napa Insane Asylum. 
. The P. & A. Condenser is guaranteed to arrest every drop of 
2 ’ : “ick POROUS NON-CONDUCTING BRICKS coal tar, Official test-buttons, from the New Orleans Gas Light 
Doubled Milled Clay, Ground Bricks, FOR BENCH FRONTS. Company will shortly be distributed. Address 
and Fine Sand of Purest Quality. Plans furnished, and competent men supplied to put up work.| THE SHICKLE, HARRISON & HOWARD 


IRON CO., St. Louis, or 
JAS, R. ae, 35 Broadway, N. ¥. 


BRANCH WORKS, NEW CUMBERLAND, W. VA. 
General Office and Works, 


it ing, and Chemical 
attain: eee BURNS ST., CINCINNATI, O. swepzerc’s Non-OSCILLATING DIFFERENTIAL GAUGE. 


Ton-Conducting Porous Bricks for Bench Fronts. 
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MITCHELL, VANCE & CO. 





Manufacturers of 


BP. HoH. & EF. RA. Roots’ CHANDELIERS. 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


| Fine Gilt Bronzesand Marble Clocks, warranted best Time- 
} keepers Mantle Ornaments, &c. 


Salesroom, 836 DROADWAY. 


NEW YORK. 
| Spectal designs furnisned for Gas Fixtures for Churches 
| Puh  Halis —e ac. 


 ~—E.O. NORTON, 


MANITFACTURER OF 


IMPROVED GAS EXHAUSTER, 272r21t!= Gomenc 
| Specially adapted forgas works Under water it is capable 


a of giving better results than Portland or any other cement 
With Engine on same Bed Plate, or without. 


92 Bapenwsgy Few York. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P, H, & F, M. ROOTS, } Patentees and Manufacturers, {CONNERSVILLE, Tron Sponge 


S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. 


JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. GAS E XHA U ST ERS. 


WM. COOKE, Selling Agent, 6 Cortland St., N. Y. CONNELLY & CO., 
Send for Illustrated Catalogue and Price List, | RO eee eee Cree 


| NEW BOOKS. 


~ 

















SMITH & SAYRE MANUFACTURING COMPANY. 
No. 245 BROADWAY, N.Y. OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND 
BUILDEKS OF | REFLECTOR OF ARTIFICIAL LIGHT, 25 cts. 


Machinery and Apparatus for Gas Works. es 





a S ° TRANSPORT OF MATERIALS FOR GAS WORKS. $1 25 
S Z ; ae 
i <2 
Z | = | GAS ENGINEER'S DIARY AND TEXT BOOK FOR 188 
a ° > = $2.00. 
= S < ) — 
2 a ae A. M, CALLENDER & Co., 
ona ~ 8 42 PINK SIRFET, N.Y. (iTY. 
oe @ HSE B| 
2 s™Ss $ 
i) > ee. ae 
fig hy ai PRESERVE 
BA 8 SO6S g dy 
>A, ald S 
om OB TS 8S B 
eka <2 e = 
Mp~ see 2 
of 2 aes ts > mele 
eesorocss 
FEnmaRDweys F 
OP Raa 4 | —_— 
4 Pw 3 SOs 8 | BY THE USE OF 
SHR ESS2S = 
Mis ag & & S| 
aa | . re ae 
[7 oa 2 > < 
R 5 2 ¢ | 
a? ase. THE STRAP FILE. 
Si - s ee O | 
RN wee > | 
cy RQR<« ro) i 
aor 9 
fa) 2 i? a 
Pa ASN A eS ee Fe 
eo ss “ 
“*7rma<4 nw 
ES SESS , . 
nos a Rl L » Advantages of the Strap File. 
eg 34253 8 1 . 
4m. <6 A & ‘=: Ist. Itis simple, strong, and easily used. 
ee ae et «lie KR : , 
im “ = < = eR 2d. Preserves papers without punching holes 
men Of . = : . . 
= rt m ¥ 5 Bs a es 3d. Will always lie flat open. 
oO X57" = 2 &! 4th. Allows any paper on file to be taken off 
' tv oS SS : : . 
“ iS = “a = ‘ > without disturbing the ctaers, 
— t os 4 . . . 
a D Paes a We will furnish to our subscribers this import 
= S w 2 8 ~ aat article for preserving, in a convenient form, 
«a om ~ ine 
iy ms = 5 © the numbers of the Jourau as it is issued, at the 
n =e *¥ |very low price of $1.25. Sent either by express 
= th: ih 3 or mail, as directed. 
a mn 3 By mail the postage will ve 20 cents, which will 
te oe «| be added to the price of tae Binder. 
. o or 
% oy wi 





| A. M, CALLENDER & CO @ Pine Street, N 
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A. ET. M’ NEAL, 


BURLINGTON, N. J. 
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CAST IRON PIPES 


FOR WATER AND GAS 


ESTER IRON yy 


UCESTER CITY 
<q ot0 





MICHELLON, Sec. 
AL SEXTON, Supt. 


“rt S. MUURKE, Pres, 
Treas. 


NJAMIN CHEV, 





t 


cat ron asd Wate ips Sup Vales Fie Hydrant ashes, 


Office No. 6 North Seventh Sévent, Philadelphia. 
ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 162 BROADWAY. 


ast Iron Water and Gas 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS GAS CONSUM /RS HAND BOOK, by Wx. Rica- 
7 


We are prepared to furnish to GAS MANAGERS 
na others interested in the topics treated of, the fol 








s Pipe 


436-1 








Akps. C. E. 18 ind. Sewed. 20 Cea's. 
| GAS CONSUMERS MANUAL, by E. S. Carusts, C.E, 
10 Cents 


PEHRACTICAL TREATISE ON HEAT, by Taomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 


> . ices 7 . 
lowing Books, at prices named ERAL OILS UTILIZED BY CARBURETTING ATR, by 


GAS MANUFACTURE, by Wirtuiay kienarns, 4 to, CWEN C. D. Koss, Member Institute Civil Engineers. 

with numerous Engravings and Piates, in Cioth bind- S vo. Cloth, $1.50, 

ing. $!2. FODELL'S SYSTEM CF BOOK KEERPING FOR 
THE GAS ANALYSTS MANUAL, by F.W Haxr > G48 COMPANIES. $5, 

LEY. $2.50. The above will be forwarded by Express. upon receipt of 
ANALYSES, TECHNICAL VALUATION, PU. Price. 


We will take especial pains in securing and forwarding 





R. D. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


£00 Chestnut Street. 
J JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Kailroad Street, 
Office, No. 243 Ninetecnth Street, 


Pittsburgh, Pa. 


N.B.—Pipes from 3 ncn ana upwards cast {no 12 ft. lengths. 
te” Sov t for Circulara dad Price List, 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 

Valves, Fire and Dock Hydrants, 

Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 
Office, 85 Liberty St,, N. ¥. 


Mellert Foundry and Machine Co 


Zuizmited. Established 1848, 
MANUFACTURERS OF 


‘Geek G&S PLO 





Specials—Flange Pipe, Valves and Hyu. ants, 
Lamp Posts, HRetorts, etc. 
Machinery and castings for Furnaces, Roll'ng Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


GENERAL OFFICE, READING, PA. 


NATIONAL GOAL GAS COMPANY. 
320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential] improvements, more appropriately called tha 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making *“* Water Gas,” bythe decomposition of super- 
heated steam, in fire-clay reterts, set similarly to those in 
Coal Gas Works, is an establishea euccess. More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gar made by the old, or any other metaod, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 





RERICATION and USE OF CGAL. GAS, vy 


any other Works that may be desired, upon receipt of order. 


Rev. W. R. Bowprtes, M. A., with Engravine?. Sv-., 
cr \ a ” ‘ 8B All remittances must be made by Check, Draft, or Post Office 
Croth, $4.50. . J 
Money Urder, 
GVS WORKS STATISTICS, HAS. W. UASTINGS Ae M, CALLENDER & CO., 


1.0 Room 1°, No, 42 Pine St., N. ¥ 





besides the steam, are IT lbs. of Anthracite coal and about 
| 33g gallons of Petroleum or Napbtha, per 1000 feet of bril- 
Hunt gas. 


Rights for saie. Inquire of the President. 
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JAMES R. FLOYD, 


(SUCCESSOR TO HERRING & FLOYD) 


Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 


from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AfR CONDENSERS ; CONDEN- 
SE ERS 5 ; SCRULG BERS 
wet = ay an 
AUSTERS 


for rong Retorts from pressure. 
3ENDS and BRANCHES 
of all pee and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
BUTLER'S 


COKE SCREENING SHOVELS. 





GAS GOVERNORS, 


and everything ceonected with well regulated Gas Works at 
luw price, ald in complete order, 


SELLER’S CEMENT 
for stooping leaks in Retorts, 
N.B.—STOP VALVES from three to thirty nches— 
at very low pricen, 
Plans, Specifications, and Estimates furnished. 
T. H. Brees, Asst. Mangr. 
k. J. TARVIN, Sec, & Treas, 


H. RANSHAW, Pres. & Mangr. 
Ws. Stacey, Vice-l’res, 


1842. DEILY & FOWLER 


LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, PHJLA 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TRLESCOPICWITH CAST | 


OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Be nds, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 135 gasholders, 
Personal supervision given to the erection of all our work. 


| Holders built at following places since 1868: 


| Williamsport, Pa. (3) 


Lancaster, Pa. (2) Indianapolis, Ind. 
Jacksonville, il. 


Bristol, Pa. (2) Joliet, Il. 


Catasaqua, Pa. Lawrence, Kansas, 

| Kittanning, Pa. Jefferson City, N. O. La. (2) 
Hazelton, Pa Algiers, N. O., La 

Freeport. Pa. Kalamazoo, Mic h- 


| Barnesville, O. 
| Newark, O. 


Huntingdon, Pa. 
Pittston Pa. 
Bethlehem (S). Pa, 
Sharon, Pa. 
Canter, Pa. 
Carlisle, Pa. 
Beaver Falls, Pa. 
Annapolis, Ma. (2) 
Parkersburg, W. Va. 
Lynchburg, Va. 
Stanton, Va. 
Youngstown, O 
Steubenville, O, 
Zanesville, O. 
Mansfield, O, 


Buffalo, N. Y. (2) 
Ogde nsburg, N. ¥. 
Waverly, N. Y. 
Little Falls, N. Y¥. 
Penn Yann, N. Y. 
Watkins, N. : 
Coney Island, N. Y, 
Batavia, N. Y. 
Gloucester, N. J. 
Salem, N.J. 
Milwaukee, Wis. 
Burlington, Vt. 
Hoosick Falls, N. Y. 
Att'ca, N. Y. 
Mount Holly, N. J. 


Marion, O. Mount Joy, Pa. 
Belleaire, C, Rockaway Beach, L, L. (2) 
Athens. ©, Zanesville, O. (2) 


Lancaster, O. 
Blackwell’s Island, N Y 
Waltbam, Mass. 
Dorchester, Masa, 


c ‘olumbus 0. 
Franklin, Ina, 


Piaintle id, N. J. Wheeling, W Va, 
Englewood, N. J, i ansing, Mich, 
Flemington, N. J. (2) Flint. Mich. 


} Miiton, Pa, 
| Galveston, Texas, 


Dover, Del. 
Pittsfield, Mass, 
Meriden, Conn. 


NOW READY, 


VOLUMES I, II., AND III. OF 


STACEY MANUFACTURING CO., King’s Treatise on Coal Gas 


MANUFACTURERS OF 


Sino le aud Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVAYOR CARS, 
COKE CRUSHERS, 


BENCH CASTINCS, 


* And all kinds of Wrought and Cast Iron Work used in the erec- 


tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
83, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINNATI, OHIO. 


MORRIS, TASKER & C0., 


leiaskiddets. 


| 
| 


Builders of Gas Works, 


PHILADELPHIA, PA. 


BOUND IN CLOTH. PRICE, $10 EACH. 


A. M. CALLENDE®M & (0Q., 
42 Pine Street, N. ¥. 


1882. 








The Kerr Murray Mfg, Co,, 


THE LATEST IMPROVED 


Gas Apparatus 


MACHINERY, 


Wrought Iron Roofs and 
Bench Castings, 


SINGLE LIFT AND TELESCOPIC 


GASHOLDERS. 
FORT WAYNE, IND. 


BARTLETT, HAYWARD & CO. 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott,/ McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited. 


Corre- 
A6T- ly 





CONTINENTAL WORKS. 








GASHLODERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCUKOBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connecttd withthe Manufacture ana 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. 





No. 1211 MARKET 


Bench Castings, 
Centre Valvés, 


Condensers, 


Engineer and Builder, 





P. MUNZINGERBR, 


STREERT, PHILADEEPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOS’)! IMPROVED PLAN. 


Scrvb 
Gusholders, 


Estimates and Drawipvgs Furnished upon Application, 


bers, 


Purifiers, 


Stop Valves, Etrv., Ete, 
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GAS COALS. 


GAS COALS. GAS COALS. 





















“SCOTT’S” OCEAN MINE 
YOUCHIOCHENY CAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 













New York P. O. Eox, 3695. 


This coal is now used by all the leading gas companies in the United States from Maine to Texas, and is 
recognized as the only reliable Youghiogheny Coal. With an unlimited supply of coal, and facilities to meet any 


demand that may be made upon the colliery, purchasers can rely upon a prompt fulfillment of all orders, 


PERKINS & CO., General Sales Agents, 


45 SOUTH STREET, N. Y. 













©. MCCRICKART, Pres’t. J. E. MCCRICKART, Mang’r. 


THE FORT PITT COAL C0, 


Cc Cc 
Oo Oo 
A ae 
La hse Ace 
PITTSBURGH, PENN, 
ss LUDLOW 

Valve Manf’g Co., 


OFFICE AND WORKS 


94S to 954 River Street and 67 to S83 Vail Ave. 





TROY, NEW YORK. 


The Standard” Washer-Scrubber 


KIRKHAM, HULETT & CHANDLER PATENT. 


Removes all the Ammonia and a large percentage of Sulph. Hydrogen and Carb. Acid. 


Gas Works, Puace p’OruEANS, QuEBEC, March 10, 1882. 

Geo, SHerarp Pace, Esg., New York:—I inclose you copies of the Government Inspector’s 
test and certificate, showing that the washer is working well and taking out every particle of 
ammonia. D. H. Grae, Secretary and Manager. 

‘Gas Inspector’s OFFICE, QuEBEC, March 7, 1882. 

‘**T hereby certify that at the request of the Quebec Gas Company I have tested the purity of 
the gas furnished by the said Company, and after testing such gas in accordance with the provisions 
of the act to provide for the inspection of gas, I find the quantity of ammonia contained therein is 
0.00 in 100 cubic feet thereof. N. LeVassevr, Inspector.” 

Newport Gas Licut Co., Newport, R. I, March 12, 1882. 

Gro. SHerarp Pace, Esg.:—I lave many letters inquiring aboat my experience wiih the 
‘“‘Standara” Washer-Scrubber, and I give only the plain facts of its behavior with us, which is in 
every rcspect so creditable to the machine that I can always give it a first-class character to those 


seeking its help. Wri1ram A. Srepman. 

The following American Gas Companies have adopted the “Standard Washer-Scrubber: 
Allegheny, Penn. Consolidated, Baltimore. Citizens, Newark, N. J. Williamsburgh, N.Y. 
Metropolitan, N. Y. Newport, R. I. Havana, Cuba. Quebec, Canada. 
Richmond, Ind. < Rockford, Il. St. Joseph, Mo. 


The concentrated ammoniacal liquor produced has an immediate sale at prices much above what 
has heretofore been offered. 


GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 
SOLE AGENT FOR THE WESTERN HEMISPHERE. 


THE GAS ANALYST’S MANUAL. 


BY F. W. HARTLEY, A.1.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. 


PRICE, $2.50. 





CONTENTS Section I —The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Ac- 
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BRASS AND IRON SLIDE VALVES, 


Double and Single Gate, «inch to 36 inch—outside and 
inside screws, Indicator, etc.,—for Gas, Water, Stear-, and 
Oil. 

HYDRAULIC MAIN DIP REGULATORS 
ALSO 


FIRE HYDRANTS. 


| Amendment Act, 1871.—Rezulations in respect of testing apparatus, mode of testing for illuminatirg power, and for 
| sulphuretted hydrogen, Description of cvandard apparatus. The photometer room, Preparation of candles. Testing 
pone Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Correcticns for barcmetric 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet ph tometer at 
work. To rate the jet photometer. 
SECTION JI.-—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds, [Trepar- 
ation of solutions. Fittingup. Tos-t the apparatus at work. Analysis. 
SEcTION IJ].—Ammonia. Sulphuretted hydrogen. Carbonic acid, The Cooper's Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas, Specific 
ravity. To find the specific gravity cf dry gas. To correct the bulk and find the weight of gas. 
APPENDIX.—Rules and tables to facililate the ca‘culations necessary in the determination of the illuminating value 
and degr. e of purity of coal gas. Photometry. Ammoniaund sulphur. Proving of testing meters in London. The gas 
| referees’ cubic-foot measure. Times and mode of testing for preasure in London. Proposed standards of light. 


| A. M, Callender & Co., 42 Pine Street. N.Y. 
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GAS COALS. GAS COALS. GAS COALS, 
| THE - 


NEW YORK AND CLEVELAND PENN GAS COAL COMPANY 
' \ d = LE KS) & \ ef UCUGMEL ad p 
CAS COAL COM’Y Sea esas 


Of Pittsburgh, Pa. COAL, CAREFULLY SCREENED, 





MINERS AND SHIPPERS. OF | AND PREPARED FOR 
YOUGHIOGHENY GAS COL. TAS PURPOSES 
—_ —_t_ f— el ee be We Med Te 


bes ot aes 
This Company is prepared to furnish any amount of their Their Property is located in the Youchiogl » Olng ; See Se Q : 
ighiogheny Coal Basin, near Irwin’s aaa Pe $ 
justly celebrated, and acknowledged superior GAS COAL, to I : y ‘ 8 8 ¥ . - enn Station 
any point reached by ratiroad or navigation. on most favor | m the Pennsylvania Railroad, and on the Youghiogheny River, 
able terms. 


oO F al ~ 7 ~ 
General Office—89 Wood Strect, wiCss 





PITTSBURGH PA. No. 209 {South Third Street, Phil’a, 90 Wall Street, New York. 
Branch Office—120 Water Street, J PLACES OF SHIPMENT. ¢ 
CLEVELAND, OHIO. | Pennsylvania Railroad, Pier No. 2 (Lower Side). 
WILLIAM A. McINTOSH, President. | Greenwich Wharves, Delaware River. 
A. CARNEGIE, Vice-President. 366-ly Pier No. 1 (Lower Side), South Amboy, N. de 


W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 


sry vowmeon |  QANNELTON COAL COMPANY 


~ | Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 


NEWBURGH | in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


ORREL COAL COMPANY, | 


MINERS AND SHIPPERS OF 


Newburgh Orrel, Tyrconnell Chesapeake & Ohio Railway Coal Agency, 


and Palatine Gas Coals. ein aha tw a 
78 «bee SUPERIOR KANAWHA GAS COALS, 


FOUNDRY COKE Also, SPLINT AND STEAM COALS, 





J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


| Saues C. & O. R’way Coal Agency. N. Y. BENEDICT & DOWNS, New Haven. 
AGENTS : ) DANIEL W. JOB & CO., Boston. DAVIS, MAYER & CO., Baltimore. 





From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
Mines Situated at 


: co. B. ORCUTT, secretary. ) 








NEWBURGH FLEMINGTON AND v.cS. CORDON, saves acenr.. ) OFFICE, 22 PINE STREET, N. Y. 
FAIRMONT, WEST VIRGINIA, | iy == 
| THE AMERICAN THE DESPARD COAL COMPANY 


| EXOME OF FICE, 
25 8S. Gay St., Baltimore. 
CHARLES MACKALL, GA S-LIGHT JO URNAL. To Gas Light Con:panies throughout the country. 


SEURETARY. Agent, ALFRED PARMELE, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston, 
sossianennansssiilsinass M nes in Ilarrison County, West Virginia. 


Wharves Locust Point, ‘ 
$3 PER ANNUM. Compaty’s Oftice, 15 German St., f Baltimore. 
CHAS. W. HAYES, Agent in New York, wei J 
Among the consumers of ¢ Rte name: Maa- 
No. 111 Broadwa - «= ‘Trinity Building: | lattan Gas Light Company, New York; Metropolitan Gas 
" A y y od Light Company, New York ; Jersey, City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 


Shipping wharves at Locust Point. References furnished when 42 Pine Street, N, » ¥ Company, Maine 


required. Special attention given to chartering vessels. *.” Reference to them ig requested! 204-. 


OFFER THEIR SUPERIOR 


DESPARD COAL 











“Economy of Gas as a Fuel for Cooking Purposes.” 


This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 
At the recent meeting of the American Gas Light Association. 
T IS INTENDED FOR GKATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 
Price, Twelve Dollars per Thousand. 


6. M. CALLE NNER & CO., No. 42 Pine Street, New York. 












American Gas Light Journal. ° 





INTERNATIONAL--1876--EXHIBITION. 


The U. 8S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 
Zthand Brown Sts., Philadelphia, and 49 Dey St. N. Y.,U.S,A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements whicb, 
with the general character of the Exhibit, entitle the whole to commendation, 































Attesi—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President 








CHARLES E. DICKEY. 


THOMAS TANSLEY. 


Maryland Meter and Manufacturing Co., 


DICKEY, TANSLEY & CO., 


Established iscec. 
Nos. 22 and 24 Saratoga Street, Baitimore, Md. 


MANUFACTURERS OF 
DRY GAS METERS, STATION METERS, GLAZED METERS, TEST METERS, METER PROVERS, PRESSURE AND VACUUM 
REGISTERS, GOVERNORS, INDICATORS, SERVICE AND METER COCKS. 
Meter Connections, Patent Car Fare Registers, Church and Tower Clocks with or without Dluminating Dials, and other light Machinery. 


THOMAS TANSLEY, Jr. 








FARMER'S PATENT 


SRS Mage: 


Sear eee. Dir -PiPrza. 


sare 2 




















FARMER’S PATENT BY-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 


——— 





WILLiamw. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas Will furnish Speciti i 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Comasiasinn or by Contract. ae CEI,“ Seneings 

Having mede the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed, ~ 

Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 

Sole Ageut for the AITKEN and LOUNG PROCESS FORK MAKING JLLUMINATING GAS, __ ss 
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AMERICAN METER Co., 


SOLE MANUFACTURERS OF THE 


“ECONOMY GAS STOVES. 


All sizes of our “Economy” Range, from “6A” upward, 











ARE FITTED WITH TH? 


NEW AND IMPROVED ROASTING OVEN DOOR 
With these Stoves all qualities of Gas can be used. 


Charleston, 1879, Silver Medal. Am. Inst., 1881. Gold Medal. St. Louis, 1831, First Premium. 
Union Universelle de |’ Art Culinaire, 1882, Gold Medal. 








t HELME & McILHENNY, 


Successors to Harris & Brother. 


? ESTABLISHED 1248. 
PRACTYOAL GAS WECTBR WANVULPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa. 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of:Gas Works. 


From our long Practical Experience of the Business (covering a period of 23 years) and from our personal supervision of ai 
Work, we can guarantee all orders to be executed prom ptly, and in every respect satisfactorily. 


; WILLIAM HELME JOHN McILHENNY. 





WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-\rest. HM. DUMONT WAGDSER, Supr, 8S. L. JONES, See. S. V. MERRICK, Asst. Sec 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 








Dry and We: GAS METERS, Station Meters (Square. Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
i gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov- 
4 ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 
Testing and Chemical Apparatus of all kinds, and of the most perfeet description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 





NOW READY AND FOR SALE, 


Review of Gas and Water Hngineering., rFope.u's 


ISSUED WEEKLY. System of Bookkeeping 


FOR GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng. | Price $, which should be sent either in Check, P. 0. Order 
5 or Registered Letter. 


: : : : . : , —— Biank Bocks, with printed headings and for: 
Each number contains articles in connection with the manufacture and supply of Gas ; 8um- | tem, wil ve supplied to Gas Companies, by applying to WP, 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply 3 also | ¥P*-t Vatladelphia, or 


: jf : yee A M. CACLENDEK & CO 
on the Construction and Maintenance of Gas, Water, and Sewage Works. Orrick Gas LiGHT JovRNAL, 42 Pine St., N. ¥ 
Price, 13s., Postpaid. So eS a ae Se 


CATHEL’S 


The Gas and Water Companies’ Directory. ane ee 


Edited and Published Annually by CHARLES W,. HASTINGS, 





Enables every Gas Consumer to ascertain at a glunce, with. 
This Work gives a complete list of all Gas and Water Companies throughout England, £cc(land, lrelard pen Aaa otal be sna ele gilin t m dhee hynayperaig 


. : F A pak foe and money value of the Gasconsumed. Aiso the best methoa 
and Wales; date of formation, amount of capita and names of all officers, etc. ; incledirg carLonization | of obtaining from Gas the largest amoant of its light. 


returns, prices paid for gas, dividends, ete. It will be tothe advantage of Gas Companies to sarply 
their Consumers with one of these Guides, us a meang of pre- 
venting complairt arising from their want of knowledge 4 
Adiress, 22 BUCKINGHAM STREET, regard to the registration of irmeters. For sale by 


A. M CALLENDE 
Orders Received at this Office. LONDON, W. C., ENGLAND | rad mn te . 


Price, in Cloth Covers, 5s ; = Paper Coners, 88. Gd. Postage Extra 
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THE GOODWIN GAS STOVE AND METER CO, 


Successors to WW. Ww. GOODWIN «ce CO., 


1012, 1014 & 1016 Filbert St. Phila, 142 Chambers St., N.Y., 126 Dearborn St., Chicago. | 














Agents, WALDO BROTHERS, 88 Water Street, Boston. ) 
SOLE AGENTS IN AMERICA FOR 
BRAY’S f 
PATENT FLAT-FLAME BURNERS 
- SPRciAL UNION-JET. ’ 





BRAY’S The Special Burners are “made 
for both High and Low Pressure. 


In ordering Burners our customers 


Fatent Lanterns Will confer a favor by stating the 


Pressure, 


Bray’s Patent They give a 


Standard Slit-Union 





Permanently Well- 





Burners shaped Flame, 


do not Corrode in 





free trom Roaring 





any Atmosphere, and Flickering. 


BRAY'S PATENT LANTERN. STANDARD SLIT-UNION. SPECIAL SLIT-UNION. 





The “Special” Burners, as improved, are more adaptable to the requirements of gas illumination than any now 
before the public. They can be made to suit any pressure or quality of gas (including air gas). The gas inlet is 
so placed that it cannot be tampered with, and they are not liable to get out of order. 

The following table and sentences in quotation marks are taken from the report of 8. C. Ford, the United States 
Inspector of Gas and Meters at Washington, D. C., for the year 1881 : 


‘- Qn examination of the above table of tests, 
made with various burners, it will be observed 








vas Illuminating llluminating Value of 7 . . rein 4 “e oro Am 
Presuve at F: Actnal a power in power in one foot of gas that the illuminating power obtained with. Br ay’s 
Description of Burner. points of aaenber candles at candles, at in terms of special burners Nos. 5, 6, and 7, both slit union 
me. hour. ese | eee | cena and jet form, was high ; but with Bray’s regula- 
consumption. per hour. candles. t cements bly vom jerately good -. 
or burners only moderately d. 
Inches. Cubic Feet. Candles. Candles. Candles, on — . wi saw’, rdar + 
Bray's Standard Slit-Union (20 candles... 255 6.£0 30.04 21.76 4.35 ‘The res alt of te “ with Bray s stands rd slit 
* Special Slit-Union No. 7.......... 50 4.74 19.20 20.25 4.05 union burner was highly satisfactory, This burner 
~ . MB. Ons ce socene 0 en 26.63 20 3% 4.05 is best suited for street illumination, and will 
No. 5 50 424 16.9% 20.01 4.00 ield tl : pisiiahle treed a eal 
“ No. "C0 3.49 12 58 18 02 3:60 yie 1e maximum power obtainable from a cubic 
Union Jet No.7 50 4.84 19.13 19.76 3.95 fcot of gas, ‘ 
Mo. 55 4.32 17.10 19.79 3.95 : ; 
* * po. 5.>° ‘60 1.14 15.05 18.90 3.78 ‘*The special burners manufactured hy Bray 
“ i lo. 4 55 2 22 2 rd : 56 o 2 = 5 : ted ¢ 
endiintee Uhateie x —e.. s. 5p rr Sa - — ; oe & Co. compare favorably with any yet inspected 
ve ed ey 50 5.18 17.63 17.01 3.40 by this office. They are well made, and no doubt 
oi: 6.5565 .0- 60 4.37 13.71 15.68 3.18 will prove very durable in practical use. They 
—~e EPRD 10 3.97 11.46 14.43 2.88 lp : ! +, rhey 


are best adapted for gases of high gravity.” 







Bray’s Patent Standard Slit-Union Burners are of 30, 40, 50, 60, 70, and 80 candle power. The Patent Lanterns 
are adapted for burners of 50, 80, 100, 200, 800, 400, and 800 candle power, and are acknowledged to be the best 
lantern for street lighting yet invented. Price Lists and Circulars furnished on application. 
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WM. W. GOODWIN, Pres. & Treas. S. LEWIS JONES, Sec. SAMUEL V. MERRICK, Asst. Sec. 
WM, H. MERRICK, Vice-Pres, H. DUMONT WAGNER, Supt. G. B. EDWARDS, Mang. N.Y. Branch. 

























